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ABSTRACT 


Firms  engaged  in  the  commerce  of  rape seed  are  necessarily- 
concerned  with  the  cash  basis  in  their  hedging  programs.  The  basis, 
the  difference  between  the  price  of  the  cash  or  spot  rape seed  and  the 
price  of  the  near  month  futures  contract,  fluctuates  considerably  through 
the  crop  year.  The  variation  in  the  basis  either  represents  a  profit  or 
a  loss  to  the  hedger,  depending  on  the  extent  to  which  the  change  is 
successfully  predicted. 

The  objective  of  this  thesis  is  to  determine  the  factors 
pertinent  to  the  weekly  behavior  of  the  basis  for  rapeseed.  The 
determination  of  pertinent  factors  will  assist  in  resolving  some  of  the 
uncertainty  associated  with  basis  change. 

Elements  were  found  that  significantly  affected  tho  behavior 
of  the  basis.  However,  the  relative  significance  of  these  elements  was 
found  to  alter  as  the  crop  year  progressed.  Certain  results  suggested 
that  legislative  restrictions  on  stocks  and  flows  impaired  the  pricing 
efficiency  in  the  rapeseed  economy. 


iii 


ACKNOWLEDGEMENTS 


The  author  wishes  to  express  his  appreciation  to  Dr,  A. A.  Warrack, 
supervisor  of  the  thesis  committee.  His  assistance  was  highly  regarded. 

Financial  assistance  for  the  degree  program  was  supplied  by 
the  Winnipeg  Grain  Exchange  and  the  Francis  Reeve  Foundation.  The  help 
of  various  firms  in  the  grain  trade  who  provided  information  is  also 
acknowledged.  My  parents  have  also  been  encouraging  and  helpful  in  all 
ways. 

The  author  is  most  singly  indebted  to  the  late  Dr.  Eric  R.  Berg. 

He  gave  his  friendship,  his  knowledge,  and  his  time. 


TABLE  OF  CONTENTS 


Page 

ABSTRACT . iii 

ACKNOWLEDGEMENTS  .  ............  .  iv 

LIST  OF  TABLES  . . rii 

LIST  OF  FIGURES  . . viii 

CHAPTER 

I.  THE  NATURE  OF  THE  INQUIRY . 1 

Introduction  I 

The  Commerce  of  Rape seed  4 

Production  8 

The  Marketing  Channels  of  Rape seed  11 

The  Role  of  the  Futures  Market  in  the  Marketing  of  Rapeseed  15 
A  Market  Squeeze  1? 

II.  A  THEORETICAL  FRAMEWORK  OF  BASIS  BEHAVIOR .  20 

The  Cash  Basis  for  Rapeseed  Defined  20 

The  Theory  of  the  Price  of  Storage  21 

The  Determination  of  the  Cash  Basis  for  Rapeseed  2 6 

III.  THE  MODEL  . .  28 

The  Variables  28 

The  Submodels  30 

The  Specification  of  the  Model  31 

Estimation  Procedure  43 

IV.  THE  EMPIRICAL  RESULTS .  45 

The  Submodels  45 

A  Reexamination  52 

The  Fit  of  the  Model  58 

V.  LIMITATIONS  AND  FURTHER  RESEARCH  . .  69 

Limitations  of  the  Study  69 

Further  Research  71 

VI.  SUMMARY,  CONCLUSION,  AND  IMPLICATION? .  ?4 

Summary  74 

Conclusions  and  Implications  76 


■ 


Page 

BIBLIOGRAPHY  .  80 

APPENDIX  .  83 


LIST  OF  TABLES 

Table  Page 

1 .  Percentages  of  Fatty  Acids  in  Canadian  Rapeseed  Oils  6 

2.  Average  Nutrient  Contents  of  Rapeseed  Meals  and  Soybean  Meal  7 

3.  Acreage  and  Production  of  Rapeseed  in  Western  Canada  1955-1969  9 

4.  Major  Uses  of  Rapeseed  Oil  as  Percent  of  Total  Production  11 

5*  "Significance  Ratios"  of  the  Estimated  Coefficients  for  the 

Complete  Model  54 

6,  Comparison  of  Coefficient  Estimates  Over  the  Submodels  57 

7.  Weekly  Expected  and  Observed  Values  for  the  Cash  Basis  for 

1965-1968  59 

APPENDIX 

!•  Canadian  Wheat  Board  Quotas  for  Delivery  of  Rapeseed  1964-1968  84 

2,  Observations  on  the  Endogenous  and  Exogenous  Variables  85 


vii 


LIST  OF  FIGURES 

Figure  Page 

1.  The  Supply  of  Storage  23 

2.  Cash  Basis  for  Rapeseed  Expected  and  Observed  Values  for 

1965- 1966  Crop  Year  63 

3#  Cash  Basis  for  Rapeseed  Expected  and  Observed  Values  for 

1966- I967  Crop  Year  64 

4.  Cash  Basis  for  Rapeseed  Expected  and  Observed  Values  for 

1967- 1968  Crop  Year  65 


viii 


CHAPTER  I 


THE  NATURE  OF  THE  INQUIRY 

Introduction 

The  function  of  the  market  is  to  discover  and  determine 
equilibrium  between  buyers  and  sellers.  In  a  simple  two-cominodity , 
two-person  market,  equilibrium  occurs  at  the  particular  set  of  prices 
at  which  quantity  demanded  and  quantity  supplied  balance  for  each  of  the 
commodities.^  In  a  larger  multilateral  market  an  equilibrium  point  is 
defined  as  the  set  of  prices  at  which  the  markets  for  each  of  the 
commodities  are  cleared;  there  is  no  excess  demand  nor  excess  supply. 

In  the  multilateral  system  changes  in  exogenous  factors  such  as  weather, 
tastes,  preferences,  income,  and  technology  disturb  the  system  from  its 
equilibrium  point  or  from  its  path  to  an  equilibrium  point.  The 
performance  of  the  market  can  be  described  by  the  system’s  reaction  to 
such  shocks  and  disturbances. 

A  market  is  said  to  be  stable  if  the  prices  and  outputs  con- 

2 

verge  to  an  equilibrium  point  after  a  disturbance.  Implicit  in  the 
treatment  of  stability  is  the  time  consideration.  As  pointed  out  by 
Samuel son,  stability  of  a  system  cannot  be  investigated  without  involving 
its  dynamic  adjustment  mechanism.-^  Investigations  of  this  nature  are 

^  For  a  general  treatment  of  an  exchange  mechanism  see:  Peter 
Newman,  The  Theory  of  Exchange  (Englewood  Cliffs:  Prentice  Hall  Inc,, 
1965)»  Chapters  3~7* 

2 

Takashi  Negishi,  ’’The  Stability  of  a  Competitive  Economy:  A 
Survey  Article,"  in  Readings  in  Mathematical  Economics,  ed.  by  Peter 
Newman  (Baltimore:  John  Hopkins  press,  1968) ,  p.  6J7T” 

3  Paul  A.  Samuelson,  Foundations  of  Economic  Analysis 
(Cambridge:  Harvard  University  Press,  I9V7) ,  Chapter  XI. 
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termed  stability  analysis. 

An  example  of  stability  analysis  involving  dynamic  considerations 
is  the  cobweb  theory.*  The  stability  of  the  static  equilibrium  in  the 
case  of  the  cobweb  theory  involves  dynamic  considerations  such  as  the 
elasticities  of  lagged  supply  functions.  The  main  stability  question 
really  centers  around  the  time  path  of  the  price-quantity  relationships. 

If  all  the  forces  that  tend  to  restore  a  set  of  equilibrium  values  are 
overwhelmed  by  internal  and  external  forces,  then  the  market,  said  to  be 
unstable,  moves  away  from  equilibrium. 

In  this  study  the  focal  point  will  involve  examining  the  time 
path  of  a  particular  price  in  response  to  various  shocks  and  disturbances. 
The  price  on  which  this  study  centers  is  the  cash  basis  for  rapeseed. 

The  basis,  the  difference  between  the  price  of  the  near  month  futures 
contract  and  the  price  of  the  cash  commodity,  is  treated  as  one  price — a 
price  of  storage.  The  behavior  of  the  basis  for  rapeseed  over  a  yearly 
period  is  fairly  predictable.  The  spread  between  the  cash  price  and 
futures  price  tends  to  be  wide  during  the  harvest  period  and  tends  to 
narrow  as  the  season  progresses.  This  characteristic  behavior  of  the 
basis  reflects  a  stable  market  in  the  long  run  or  the  crop  year.  An 
intimate  knowledge  of  the  basis  is  required  by  the  grain  trade  because 
of  the  method  of  conducting  trade  in  rapeseed.  However,  of  first 
importance  to  the  grain  trade  is  the  basis  behavior  in  the  short  run  and 
not  in  the  long  run  mainly  because  hedges  in  rapeseed  may  last  only  a 

*  For  a  treatment  of  the  cobweb  theory  see  Frederick  V.  Waugh, 
"Cobweb  Models,"  Readings  in  the  Economics  of  Agriculture,  ed.  by  Karl 
A.  Fox  and  D.  Gale  Johnson  (Homewood,  Illinois:  Richard  D.  Irwin,  1969) > 

pp.  89-106. 
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few  weeks  at  a  time.  The  basis  behavior  in  the  short  run  is  considerably 
more  erratic  than  in  the  long  run.  Here  the  performance  of  the  basis  in 
the  short  run  will  be  viewed  as  a  time  path  of  a  variable  returning  to 
the  long  run  state  of  equilibrium.  The  factors  composing  the  adjustment 
mechanism  will  be  discovered  by  examining  basis  behavior  in  the  past  and 
hypothesizing  a  set  of  relationships  which  will  hopefully  have  predictive 
value  in  the  future. 

Hedging  may  be  broadly  classified  as  selective  or  non-selective.^ 
In  a  non- selective  hedge,  the  hedger  simply  takes  an  equal  and  opposite 
position  in  the  futures  market  immediately  following  his  transaction  in 
the  spot  or  cash  market.  Selective  hedging  is  distinguished  from 
non- selective  hedging  by  the  time  lapse  involved  between  the  cash  trans¬ 
action  and  the  futures  transaction,  with  selective  hedging  the 
placement  of  the  hedge  depends  largely  upon  anticipated  basis  movements. 
Consequently,  the  selective  hedging  technique  is  a  type  of  speculation. 
Instead  of  speculating  on  absolute  price  changes,  the  selective  hedger 
speculates  on  the  basis  or  relative  price  changes.  The  reason  for 
introducing  selectivity  in  a  hedging  program  is  the  opportunity  to  gain 
added  profit  from  taking  advantage  of  a  favorable  basis  change. 

In  Canada  hedging  in  rapeseed  is  dona  mainly  in  a  non-selective 
manner  becaused  of  the  great  difficulty  in  forecasting  the  cash  basis. 

^  For  a  more  thorough  description  of  the  various  types  of 
hedging  see  Holbrook  Working,  "New  Concepts  Concerning  Futures  Markets 
and  Prices,"  The  American  Economic  Review,  LIT,  No.  52  (March  1962), 

436-443 .  In  Working's  article  the  non-selective  type  of  hedge  is  referred 
to  as  a  risk  avoidance  hedge. 
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This  study  -will  attempt  to  explain  the  basis  behavior  in  the  past.  With 
knowledge  gained  from  the  explanation  of  basis  behavior,  some  of  the 
uncertainty  regarding  basis  behavior  will  be  resolved.  The  benefit  of 
the  mitigation  of  price  uncertainty  is  twofold.  Since  price  uncertainty 
represents  a  cost  of  production,  a  reduction  would  be  analogous  to  a 
decrease  in  costs  of  operation.  Secondly,  the  grain  trade  could  earn 
additional  revenue  by  successfully  anticipating  a  basis  change  with  a 
selective  hedging  program. 

The  Commerce  of  Rapeseed 

Domestic  production  of  rapeseed  prior  to  the  Second  World  War 
was  very  small.  During  the  war  production  was  expanded  largely  in 
response  to  the  increased  demand  for  lubricating  oils.  Following  the 
war  production  again  declined  as  the  wartime  demands  eased.  In  the 
mid-fifties  advances  in  plant  breeding  yielded  a  seed  that  produced 
oil  suitable  for  human  consumption.  The  oil  from  rapeseed  varied  in 
composition  according  to  the  particular  species.  Two  species  of  rapeseed 
are  grown  in  Canada.  About  20  percent  of  the  production  in  Canada  is  the 
Brassica  napus  series,  referred  to  as  the  Argentine  type.  The  remainder 
of  the  production  is  the  Brassica  campestris  species  or  the  Polish  type. 

The  Polish  type  has  a  lower  yield  per  acre  but  a  shorter  growing  season 
than  the  Argentine  type.  The  new  varities  of  each  species  produce  an 
oil  with  reduced  amounts  of  fatty  acids  eicosanoic  and  erucic— an 
improvement  in  the  oil.*  Very  recently  strains  of  rapeseed  essentially 

*  Rapeseed  Association  of  Canada,  Rapeseed,  Canada's  “Cinderella*' 
Crop  (Winnipeg,  Manitoba:  Rapeseed  Association  of  Canada,  1968),  p.  8. 
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free  of  the  two  fatty  acids  were  found.  These  strains  produce  an  oil 

known  as  Canbra  oil.  The  composition  of  Canbra  oils  for  both  species,  as 

well  as  the  normal  oil,  are  shown  in  Table  1. 

A  problem  remained  in  disposing  of  the  meal  from  the  crushing 

of  rapeseed.  The  seed  contained  high  levels  of  thioglucosides ;  when  the 

seed  came  into  contact  with  moisture  during  the  crushing  process,  an  enzyme 

reacted  with  the  thioglucosides  to  produce  several  toxic  substances. 

These  substances  caused  enlargement  of  the  thyroid  when  present  in  the 

feed  ration.*  Heating  the  crushed  seed  very  quickly  to  80  -  90  degrees 

destroyed  the  enzyme  and  produced  a  meal  xd.th  less  undesirable  materials 

in  it.  Coupled  with  this  heat  process  was  a  shift  in  the  crushing  industry 

from  expeller  to  prepress-solvent  and  solvent  methods.  The  latter  two 

methods  do  less  protein  damage  to  the  meal  and  also  prevent  hydrolysis  of 
2 

the  thioglucosides.  A  further  benefit  of  the  newer  crushing  techniques 

is  a  higher  content  of  the  amino  acid  lysine  in  the  meal.  As  a  result, 

rapeseed  meal  can  now  replace  soybean  meal  to  levels  as  high  as  10  percent 

3 

in  high- protein  animal  feeds.  Table  2  shows  the  protein  and  amino  acid 
levels  of  soybean  meal  and  rapeseed  meals.  On  a  crude  protein  basis 


*  C.G.  Youngs  and  L.R.  Wetter,  "The  Processing  of  Rapeseed  for 
High  Quality  Meal,"  Rapeseed  Meal  for  Livestock  and  Poultry  (Winnipeg, 
Manitoba:  Rapeseed  Association  of  Canada,  1935) »  p.  2. 

Rapeseed  Association  of  Canada,  Rapeseed  Digest,  III,  No,  4 
(April,  1969).  5. 

3 

This  figure  applies  to  swine  weighing  over  55  pounds.  Rates 
in  ration  vary  from  animal  to  animal.  J.P.  Bowl  and,  "Feeding  Value  of 
Rapeseed  Meal  for  Swine,"  Rapeseed  Meal  for  Livestock  and  Poultry  -  A 
Review  (Ottawa:  Canada  Department  of  Agriculture,  196 5) »  Chapter  6. 


6 


Table  1 

PERCENTAGES  OF  FATTY  ACIDS 
IN  CANADIAN  RAPES EED  OILS 


Fatty  Acid 

Species  and  Oil  Type 

B.  napus 

B •  eampestris 

Percentage 

in 

Rape  oil 

Percentage 

in 

Canbra  oil 

Percentage 

in 

Rapa  oil 

Percentage 

in 

Canbra  oil 

Palmitic 

3-4 

5 

2-3 

4 

Stearic 

1-2 

2 

1-2 

1 

Oleic 

13-24 

63 

23-26 

55 

Linoleic 

13-16 

20 

12-18 

31 

Linolenic 

6-12 

9 

7-12 

10 

Eiconsanoic 

10-15 

1 

8-12 

0 

Erucic 

36-45 

0 

22-23 

0 

Source:  Canada  Department  of  Agriculture,  Oil  and  Meal  from  Canadian 

Rapeseed, Bulletin  1185  (Ottawa: Canada  Department  of  Agriculture, 

1969) 
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Table  2 


AVERAGE  NUTRIENT  CONTENTS  OF 
RAPES  BED  MEALS  AND  SOYBEAN  MEAL 


Expeller-pro cessed  meals  Solvent-processed  meals 

1954-1955 


Argentine 

Polish  Polish 

Soybean 

type 

type  type 

meal 

B .  napus 

B.  campestris  (1962) 

Proximate  analysis  (%) 

Protein  (  N  6.25) 

43.9 

35.2 

4-0.5 

45.8 

Amino  acids 

(gm/l6gm  N) 

Histidine 

5.9 

2,6 

3.7 

2.5 

Isoleucine 

4.4 

4.6 

4.1 

5.4 

Leucine 

6.9 

6.7 

6.1 

7.7 

Lysine 

3.8 

5.6 

6.6 

Methionine 

1.7 

1.7 

1.5 

1.4 

Phenylalanine 

3.9 

3.9 

3.7 

5.0 

Threonine 

4.1 

4.4 

4.1 

3.2 

Tryptophan 

1.3 

1.3 

1.3 

1.4 

Tyrosine 

2.5 

2.6 

Valine 

5.0 

5.1 

7.9 

5.4 

Sources  Canada  Department  of  Agriculture,  Oil  and  Meal  from  Canadian 

Rapeseed,  Bulletin  1185  (Ottawa:  Canada  Department  of  Agriculture, 

1969) 
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rapeseed  meal  is  almost  equivalent  to  soybean  meal.  The  total  digestible' 
energy  is  generally  lower  for  rapeseed  than  soybean  meals. 

Production 

All  of  Canada's  rapeseed  production  occurs  in  the  three  Prairie 

Provinces:  Alberta,  Saskatchewan,  and  Manitoba.  For  the  1968-1969  crop 

year  5  percent  of  the  total  seeded  acreage  in  these  provinces  yielded 

37.1  million  bushels  of  rapeseed.  The  37.1  million  bushels  represents 

16.3  percent  of  the  total  world  production  of  22 7.5  million  bushels  of 

rapeseed.^  Table  3  gives  the  production  and  seeded  acreage  of  rapeseed 

in  Canada  for  the  past  14  years. 

Canada  is  the  world's  largest  exporter  of  rapeseed.  Rapeseed 

competes  on  the  international  scene  with  a  host  of  vegetable,  marine,  and 

animal  edible  oil;  products.  Canada  supplied  less  than  three  percent  of 

the  world's  trade  of  edible  oils  in  1968  and  1969  with  exports  of  1^.2 

2 

million  bushels  of  rapeseed.  This  figure  represents  73  percent  of  the 

q 

total  projected  crop  of  19.^  million  bushels. 

Japan  has  been  by  far  the  largest  and  most  reliable  importer 
of  Canadian  rapeseed.  The  rapeseed  is  exported  as  seed  and  crushed  in 


^  J.S.  Carmichael  and  S.W.  Garland,  "Rapeseed  Production," 
Canadian  Farm  Economics,  IV,  No.  6  (February,  1970),  11. 

2  U.S.  Department  of  Agriculture,  Foreign  Agricultural  Service, 
Wo  rid  Agricultural  Production  and  Trade.  A  Statistical  Repo r t 
IWsSngtoiir^TcTr^^verment  Printing  Office,  September  19°9) ,  p.  15* 

^  Rapeseed  Association  of  Canada,  Rapeseed  Digest,  III,  No.  9 
(September  1969)*  1,7. 
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ACREAGE  AND  PRODUCTION  OF  RAPESEED 
IN  WESTERN  CANADA  1955-1969 
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Japan.  Th3  meal  is  used  mainly  as  a  fertilizer  in  tobacco  and  orange 
groves.  The  oil  moves  into  consumption  channels  as  a  salad  and  cooking 
oil.  Japan  absorbed  ?6  percent  of  Canada's  rapeseed  exports  in  1968-1969.* 
Taiwan,  the  Netherlands,  Italy,  and  Morrocco  have  usually  taken  the 
balance  of  Canadian  exports. 

The  Canadian  Domestic  crush  absorbs  about  one  half  of  the 

seed  after  exports  are  drawn  off.  During  the  1968-1969  crop  year 

2 

Canadian  crushings  totaled  6.5  million  bushels.  One  bushel  of  rapeseed 
(50  pounds)  yields  about  39~40  percent  oil  (19.5-20  pounds)  and  58 “6 0 
percent  meal  (29~30  pounds)  with  the  remainder  as  waste.  Rapeseed  oil 
is  used  in  the  manufacture  of  margarine  and  shortening  and  directly  as 
a  salad  and  cooking  oil.  Table  4  indicates  the  proportion  in  which 
rapeseed  oil  is  used. 

Virtually  all  of  Canada's  exports  of  rapeseed  pass  through 

the  port  of  Vancouver,  which  can  accomodate  large  ocean  freighters 

3 

directly  from  the  grain  terminals.  On  August  1,  1968,  seven  elevator 

companies  had  terminals  at  Vancouver,  representing  a  total  combined 

4 

storage  space  of  26.4  million  bushels.  The  allocation  of  this  storage 
space  among  wheat,  barley,  oats,  rapeseed,  and  flaxseed  will  be  discussed 
in  the  following  chapter. 

1  Rapeseed  Association  of  Canada,  Rapeseed  Digest,  III,  7. 

2  Ibid.,  ?. 

3  During  the  1967-1968  crop  year  96  percent  of  rapeseed  exports 
were  shipped  out  through  the  port  of  Vancouver.  Source:  Canada  Dominion 
Bureau  of  Statistics,  Grain  Trade  of  Canada  1967,1968  (Ottawa:  DBS, 
1967,1968),  22-201  •  '  ~~™~ 

^  Board  of  Grain  Commissioners  for  Canada,  Grain  Elevators  in 
Canada  for  Crop  Year  1968-69  (Ottawa:  Queen's  Printer,  I96I) ,  p.10. 
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Table  4 

MAJOR  USES  OF  RAPESEED  OIL  AS 
PERCENT  OF  TOTAL  PRODUCTION 


19  55 

iw? 

19^3 

1969 

Margarine  Oil 

X 

35.6 

28.1 

30.7 

Shortening  Oil 

3 6.6 

38.0 

39.4 

36.1 

Salad  Oil 

X 

26. 4 

32.5 

33.2 

Note:  X  figures  are  confidential. 

Source:  Canada  Dominion  Bureau  of  Statistics,  Oils  and  Fats,  32-006 
(Ottawa:  DBS,  December  1966,  196?,  1 9557^19^97 • 

The  Marketing  Channels  of  Rapes eed 

Exporters  dominate  the  commerce  of  rapeseed.  The  physical 
functions  of  storage,  transportation,  and  processing  of  rapeseed  must 
be  viewed  in  the  light  of  the  major  source  of  demand.  In  this  section 
the  flow  of  rapeseed  will  be  studied.  Particular  attention  will  also  be 
paid  to  federal  and  provincial  legislation  relating  to  rapeseed  movement 
and  stocks. 

Of  the  entire  grain  complex  in  Western  Canada,  rapeseed, 
flaxseed,  and  rye  alone  constitute  the  "free"  commodities.  The  term 
"free”  is  used  to  designate  a  lack  of  price  control  by  the  Canadian 
Wheat  Board.  Wheat,  barley,  and  oats  have  only  one  buyer  at  the  primary 
level. ^  Rapeseed,  together  with  flaxseed  and  rye,  are  free  to  be 
traded  by  the  producer  at  whatever  price  he  may  get  and  to  whomever  he  wants. 

^  The  Canadian  Wheat  Board  is  the  buyer  of  all  wheat,  barley, 
and  oats  that  is  sold  interprovincially . 
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However,  all  grains  in  Canada  are  subject  to  legislation  under 
the  Canada  Grains  Act.  As  such,  various  regulations  exist  that  influence 
movement  of  rapeseed  from  the  producer  to  the  terminal  at  Vancouver. 

No  attention  will  be  paid  to  movement  of  rapeseed  from  producer  to  the 
domestic  crushers.  This  movement  is  a  direct  sale,  usually  subject  to 
a  contract  between  the  crushing  plant  and  grower. 

Producer  to  Country  Elevator 

As  of  August  1,  1968,  there  was  a  total  of  4,975  country 

elevators  with  a  combined  storage  capacity  of  389*4  million  bushels 

scattered  across  the  prairies.*  Of  the  total  number,  2,850  were  owned 

by  grower  groups  such  as  the  provincial  Wheat  Pools  and  United  Grain 

Growers.  The  remainder  were  owned  by  private  grain  firms.  All  of  the 

2 

©levators  must  be  licensed  by  the  Board  of  Grain  Commissioners.  If  the 
elevator  is  licensed  as  a  public  country  elevator,  the  Grain  Act  specified 
that  the  elevator  must  accept  all  grain  that  is  offered  for  storage, 
provided  space  is  available.  Exceptions  are  made  for  out-of-condition 
grain. ^  The  actual  delivery  or  offering  of  the  grains  is  subject  to  a 
delivery  quota  established  by  the  Canadian  Wheat  Board.  These  delivery 
quotas  apply  also  to  the  ’'free”  grains  as  follows. 

The  Canadian  Wheat  Board  issues  a  permit  book  to  all  producers 
of  grain  for  each  crop  year.  In  this  book  the  producer  must  state 

^  Board  of  Grain  Commissioners  for  Canada,  Grain  Elevators  in 
Canada,  p.  19. 

Canada,  Canada  Grain  Regulations  (1966),  p.  28. 

^  Board  of  Grain  Commissioners  for  Canada,  Grain  Elevators  in 
Canada,  p.  196. 


■ 
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the  acreage  of  each  particular  grain  that  he  has  sown.  The  quota,  which 
is  established  at  the  discretion  of  the  Wheat  Board,  allows  a  maximum 
bushel  limit  to  be  delivered  applied  to  the  acreage  stated  in  the  permit 
book.  The  quota  for  each  grain  is  changed  from  time  to  time  over  the 
crop  year.  Table  1  in  the  Appendix  gives  a  history  of  quota  changes  for 
rapeseed  for  the  past  four  market  years.  The  quota  is  changed  in 
response  to  market  demands  for  the  particular  grains  and  for  the  purpose 
of  ensuring  equitable  distribution  of  delivery  opportunities  to  the 
producer.  Given  that  a  quota  exists  and  elevator  space  exists,  a  producer 
may  deliver  his  rapeseed  to  the  public  country  elevator  stated  in  his 
permit  book. 

Public  Country  Elevator  to  Semi-Public  Terminal 

Upon  purchasing  the  cash  rapeseed,  the  country  elevator  hedges 
its  position  by  a  sale  of  futures  contracts.  Since  various  contract 
months  are  available,  a  decision  must  be  made  regarding  the  optimum  month 
for  the  sale.  One  consideration  involves  calculating  which  contract 
yields  the  highest  rate  of  return  for  storage.  The  return  for  storage  in 
the  case  of  the  near  month  is  calculated  by  dividing  the  basis  by  the 
number  of  days  until  the  futures  contract  expires.  This  "discounting” 
procedure  yields  a  rate  of  return  per  day  for  hedging  in  the  near  month. 

A  similar  method  of  calculating  returns  is  used  for  the  deferred  months. 

One  means  of  fulfilling  the  short  futures  contract  is  the 
delivery  of  the  stated  quantity  of  rapeseed  to  a  terminal  warehouse  in 
Vancouver.  A  large  portion  of  the  grain  trade's  hedges  are  lifted 
exactly  in  that  manner.  The  second  consideration  then  involves  the 
possibility  of  delivering  the  rapeseed  to  the  west  coast  terminals  by 
the  maturity  date  of  the  particular  futures  month.  If  the  feasibility 


■ 


1  4 


of  discharging  the  delivery  requirements  for  the  near  month  is  low, 
another  month  will  be  chosen.  This  second  consideration  becomes  more 
difficult  because  of  the  Wheat  Board* s  control  over  the  transportation  of 
all  grain.  The  elevator  company  must  apply  to  the  Canadian  Wheat  Board 
for  permission  to  transport  the  rapeseed.  Permission  is  granted  by  the 
Board  by  issuing  a  shipping  order  to  the  elevator  company.  The  shipping 
order  entitles  the  grain  or  elevator  company  to  boxcars  to  move  grain. 

The  Wheat  Board  allocates  shipping  orders  after  considering? * 

1.  The  immediate  and  nearby  market  requirements  for  specific 
grains  and  grades  of  grains; 

2.  Space  available  in  terminal  and  forward  positions; 

3.  The  necessity  of  providing  a  backlog  of  open  shipping  orders 

at  country  points  to  permit  efficient  operation  by  the  railways 
and  to  make  best  possible  utilization  of  their  equipment;  and 

4.  The  desirability,  to  the  degree  possible,  of  equalizing  producer 
delivery  opportunity  at  all  shipping  points  and  the  utilization 
of  all  space  in  country  elevators  to  permit  maximum  deliveries. 

A  special  restriction  that  applies  only  to  rapeseed  could  be 

classed  under  the  second  point  above.  Stocks  of  rapeseed  at  the  terminal 

2 

elevator  are  limited  to  one  and  a  half  million  bushels.  The  Board  will 
not  issue  further  shipping  orders  for  rapeseed  when  the  stocks  reach 
1.5  million  bushels  unless  the  shipper  can  prove  the  rapeseed  will  be 
loaded  on  a  vessel  for  export.  The  Board  accepts  the  vessel's  name  and 

^  W.  Riddel,  The  Canadian  Wheat  Board,  How  and  Why  it  Works 
(Winnipeg:  The  CanadiarTWheat"  Board,  1964) ,  p. 

2 

The  limitations  have  been  in  force  prior  to  the  Second 
World  War.  The  desired  effect  of  the  restriction  vras  to  insure  adequate 
storage  facilities  for  other  grains. 


15 


the  contract  between  the  shipper  and  exporter  as  proof.  To  comply  with 
these  regulations,  the  elevator  company  must  have  already  sold  the 
rapeseed  to  the  exporter  before  committing  itself  to  a  delivery  dat9.^ 

The  shipping  orders  assume  a  type  of  "inventory  replacement"  role,  with 
forward  sales  from  elevator  companies  to  exporters  taken  as  the  inventory 
loss. 


The  Role  of  the  Futures  Market  in  the  Marketing  of  Rapeseed 

The  futures  market  for  rapeseed  began  in  September  196  3 
provide  the  grain  trade  with  a  hedging  medium  for  rapeseed.  There  are 
two  basic  types  of  hedgers  in  any  futures  market,  the  long  hedger  and 
the  short  hedger.  The  long  hedges  are  made  by  purchases  of  futures 
against  forward  cash  sales.  The  principal  users  of  long  hedges  are 
exporters,  who,  having  made  forward  cash  sales  of  rapeseed,  cover  their 
requirements  by  a  purchase  of  futures  contracts.  The  purchase  of  the 
futures  has  two  benefits.  The  risk  of  adverse  price  changes  is  mitigated 
by  the  fact  that  a  rise  in  cash  price  will  be  offset  by  a  rise  in  the 
futures  price.  A  second  benefit  to  the  hedger  is  the  possibility  that, 
by  correctly  anticipating  the  movements  of  the  cash  and  futures  prices, 
an  additional  profit  may  be  made.  Suppose  at  the  time  the  exporter 
made  the  cash  forward  sale,  the  current  cash  price  was  high  because 
of  a  shortage  of  stocks  at  Vancouver.  The  cash  sale  would  be  covered 
by  a  purchase  of  a  futures  contract.  With  a  nearby  shortage  the  distant 
futures  market  may  actually  be  at  a  discount  to  the  cash.  In  this 

^  At  times  a  transaction  can  occur  at  Vancouver  that  involves 
no  physical  rapeseed,  only  permits.  The  exporters  can  and  have  sold 
the  privilege  of  naming  boats  to  the  country  elevator. 
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case  the  exporter  actually  will  be  fulfilling  his  cash  contract  require¬ 
ments  for  less  than  the  current  cash  price.  The  "saving”  would  be  the 
amount  of  the  discount  of  the  futures  contract  to  the  current  cash  price. 

The  second  type  of  hedger  is  the  short  hedger  who  has  bought 
the  cash  commodity  and  sold  the  futures.  This  type  of  hedging  is  typical 
of  the  elevator  companies.  Suppose  a  farmer  delivers  several  thousand 
bushels  of  rapeseed  to  the  country  elevator.  Immediately,  the  country 
elevator  sells  an  equivalent  volume  of  futures  contracts  to  cover 
themselves  against  adverse  price  movements.  The  short  sale  obligates 
the  elevator  company  to  deliver  the  contract  quantity  of  rapeseed  to 
Vancouver  by  the  delivery  date.*  Again,  with  a  correct  anticipation  of 
the  cash  and  futures  price  relationship,  the  country  elevator  may  not 
only  shift  part  of  the  risk  associated  with  price  fluctuations  but  also 
reap  added  revenue.  Some  of  the  theoretical  aspects  of  basis  behavior 
will  be  dealt  with  in  the  next  chapter. 

Another  important  participant  in  the  market  is  the  speculator. 

A  firm  carrying  unhedged  physical  stocks  speculates  on  the  price  level  of 
the  commodity.  Hedging  the  stocks  allows  the  firm  to  shift  the  risk 
associated  with  a  change  in  price  level  to  the  speculator.  Shifting 
the  risk  of  absolute  pi ice  changes  means  the  firm  speculates  on  the  basis. 
The  nature  of  speculation  changes  with  hedging  from  a  price  level  risk  to 
a  price  relationship  risk.  The  risk  of  a  change  in  price  relationships 
is  considerably  smaller  than  the  risk  of  an  absolute  price  change.  The 

*  Alternate  delivery  points  are  available  providing  several 
conditions  are  met.  See  pamphlet:  Winnipeg  Grain  Exchange,  Fwapeseed 
Future s  (Winnipeg:  Winnipeg  Grain  Exchange,  1965). 
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segmentation  of  speculation  in  this  manner  suggests  a  type  of  pare  to -* 
optimality  for  both  sectors.  Each  sector  voluntarily  speculates  in  the 
area  in  which  it  feels  it  has  superiority.  Several  further  beneficial 
aspects  arise  from  the  presence  of  speculation.  Additional  trading  volume 
that  is  added  by  speculators  tends  to  reduce  the  cost  of  hedging  for  firms. 
A  cost  of  hedging  is  the  spread  between  the  bid  and  asked  prices.  The 
hedger  must  bid  a  contract  on  an  offer  and  sell  on  a  bid.  With  a  lower 
spread  this  cost  is  reduced.  In  different  terms  the  added  volume  can 
be  said  to  increase  the  liquidity  of  the  market.  Speculators  also  take 
part  in  the  market's  function  of  price  determination  and  discovery  in  a 
special  way.  Speculators  can  exercise  a  judgment  without  owning  or 
transporting  physical  stocks.  In  any  market  prices  constantly  fluctuate 
in  an  attempt  to  reach  an  equilibrium  value.  If  price  relations  over 
space,  time,  or  commodity  appear  too -large  or  too  small,  the  speculator 
by  arbitrage  can  serve  to  reestablish  a  set  of  equilibrium  prices. 

A  Market  Squeeze 

The  various  factors,  economic  and  institutional,  combine  to 
yield  a  set  of  prices  at  which  the  market  will  be  cleared.  Upon  occasion 
technical  or  institutional  factors  can  override  economic  factors  to 
produce  a  corner  or  squeeze.  A  squeeze  or  corner  is  characterized  by 
large  upward  price  movements  near  the  maturity  day  of  a  futures  contract. 

A  set  of  conditions  that  characterize  a  squeeze  are;  a  shortage  of  a 
physical  commodity  in  a  deliverable  position  to  fulfill  contract  obligation 
of  the  shorts;  and  at  the  same  time  an  inability  to  move  more  of  the 
commodity  by  the  maturity  date. 

Realizing  the  shortage  speculators  go  long  and  cause  a  price 
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rise.  The  price  rise  serves  to  ration  the  scarce  commodity. 

The  various  economic  and  institutional  factors  combine  to 
yield  a  set  of  prices  at  which  the  market  will  be  cleared.  Occasionally 
the  factors  combine  producing  a  corner  or  squeeze.  Such  a  squeeze  occurred 
during  the  fall  of  1966.*  Exporters  had  made  large  forward  sales  because 
of  a  large  domestic  crop.  Many  of  these  contracts  called  for  delivery 
during  the  December- January  period.  At  the  same  time  delivery  quotas 
were  held  to  eight  bushels  per  seeded  acreage,  or  400  bushels,  whichever 
was  larger.  During  December  cold  weather  and  a  shortage  of  boxcars 
curtailed  incoming  supplies  of  rapeseed.  As  a  result,  short  hedgers 
unable  to  meet  delivery  requirements  had  to  cover  their  obligations  by  a 
purchase  of  futures  contracts.  The  speculative  interests,  anticipating 
a  price  rise  when  the  elevator  companies  covered  their  position,  began 
buying  heavily.  As  a  result,  the  January  futures  contract  rose  from  a 
price  of  $2.76j  per  bushel  on  January  11,  1966  to  $3 »77i  per  bushel  on 
January  31 »  1966.  At  the  same  time,  the  cash  price  for  rapeseed  rose 
from  $2.?6|-  on  January  11  to  $3.28  on  January  31.  During  the  shortage  at 
Vancouver  the  exporters  were  unable  to  fulfill  their  obligations  and 
lost  heavily  by  lost  sales  and  demurrage  charges. 

Market  behavior  of  this  nature  is  clearly  detrimental  for  two 
basic  reasons.  The  first  consideration  is  the  short-run  added  costs  of 
demurrage  and  cancelled  sales  that  must  be  borne  by  someone.  In  the 

*  James  McAnsh,  "Keep  Selling  Flax,  Rye,  and  Rapeseed  Through 
Open  Market? , "  United  Grain  Grower  Market  Letter  (Winnipeg:  United 
Grain  Growers ,  1956) ,  1 4078^5. 


, 


19 


second  instance  cancelled  contracts  and  wide  price  fluctuations  may  have 
an  even  larger  impact  in  the  long  run.  Cancelled  contracts  bring  into 
question  the  reliability  of  the  market  and  may  cause  a  loss  of  sales. 


CHAPTER  II 


A  THEORETICAL  FRAMEWORK  OF  BASIS  BEHAVIOR 

The  Cash  Basis  for  Rapeseed  Defined 
Various  definitions  of  the  term  cash  basis  exist  in  the 
literature.  In  this  study  cash  basis  will  be  used  to  represent  the 
difference  between  the  cash  or  spot  price  for  rapeseed,  based  in  store 
Vancouver,  and  the  price  of  the  nearest  month  futures  contract  for 
rapeseed.  This  definition  is  consistant  with  several  other  studies 
that  refer  to  the  cash  basis.*  Using  prices  as  of  December  1,  1969  > 
for  rapeseed: 

Cash  rapeseed  in  store  Vancouver  268-f- 

Jan,  contract  271 

Mar,  contract  266 

May  contract  264 

The  cash  basis  or  difference  between  the  January  contract  and  the  cash 
price  is  2  3/4  cents. 

The  relationships  between  the  successive  delivery  month  prices 
are  called  carrying  charges.  The  carrying  charge  between  January  and 
March  contract  is  -5  cents.  When  the  deferred  months  are  lower  priced 
than  the  near  month,  as  in  this  case,  the  market  is  said  to  be  inverted. 
When  the  prices  of  the  deferred  months  are  higher  priced  than  the  near 
month,  the  market  is  called  a  normal  market  or  a  carrying  charge  market. 
Essentially  the  basis  and  carrying  charge  are  comparisons 


*  T.A.  Hieronymus,  Hedging  for  Country  Elevators  (Urbana: 
Illinois,  Agricultural  Experimental  Station,  1968),  p.  3» 

_  David  B.  Arnold,  An  Econometric  Study  on  the  Weekly  Behavior 
of  the  Cash  Basis  for  Corn  at  Chicago  (unpublished  Ph.D.  dissertation, 
University  of  Illinois,  i9o9)T*pT^13. 
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",  .  ,  at  a  given  time  between  prices  applicable  to  different  times. 

2 

Price  relations  of  this  nature  are  called  intertemporal  relationships. 

The  Theory  of  the  Price  of  Storage 
The  cash  basis  is  an  intertemporal  price  relation.  Various 
investigations  have  attempted  to  explain  the  function  and  behavior  of 
the  cash  basis  and  other  intertemporal  price  relations.  The  statistical 
findings  of  these  studies  were  assimilated  into  a  cogent  theory  by 


^  Holbrook  Working,  "The  Theory  of  the  Price  of  Storage,"  The 
American  Economic  Review,  XXXIX  (December,  1949) ,  12 54. 

2  Ibid.,  1254. 

^  The  following  studies  involve  intertemporal  price  relations! 

M.J.  Brennan,  "The  Supply  of  Storage,"  American  Economic  Review 
XLVII  (March  1953),  50-?2. 

Nicholas  Kaldor,  "A  Note  on  the  Theory  of  the  Forward  Market," 
Review  of  Economic  Studies,  VII  (June  1940),  196-201. 

Nicholas  Kaldor,  "Speculation  and  Economic  Stability,"  Review 
of  Economic  Studj.es,  VII  (October  1939),  1-2 7. 

John  Maynard  Keynes,  A  Treatise  on  Money,  Vol.  II  (New  York: 
Harcourt,  Brace,  1930). 

Lester  G.  Telser,  "Futures  Trading  and  the  Storage  of  Cotton 
and  Wheat,"  Journal  of  Political  Economy ,LXVI  (June  1953),  233 -255* 

Holbrook  Working,  "The  Post  Harvest  Depression  in  Wheat  Prices," 
Wheat  Studies  of  the  Food  Research  Institute,  VI,  No.  1  (November,  1929), 

Holbrook  Working,  "Price  Relations  between  July  and  September 
Wheat  Futures  at  Chicago  Since  1885,"  Wheat  Studies,  IX  (March  1933), 
187-238. 

Holbrook  Working,  "Price  Relations  between  May  and  New  Crop 
Wheat  Futures  at  Chicago  since  1885,"  Wheat  Studies,  X  (February  1934), 
183-228. 

Holbrook  Working,  "Theory  of  the  Inverse  Carrying  Charge  in 
Futures  Markets,"  Journal  of  Farm  Economics,  XXX  (February  1948),  1-28. 
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Holbrook  Working  in  1949.*  Working,  using  the  wheat  economy  as  a  model, 
explained  the  economic  function  of  intertemporal  price  relations.  In  the 
present  study  the  emphasis  will  be  placed  on  discussing  Working’s  theory 
and  noting  two  other  more  recent  studies  that  deal  specifically  with  the 
cash  basis  concept. 

Working  pointed  out  that  the  seasonal  production  of  wheat 
necessitated  the  carrying  of  stocks  from  one  production  period  to  another. 
The  consistent  storage  of  large  quantities  of  wheat  meant  the  "direct 
economic  reward  must  be  offered  for  the  service  of  stock  carrying". 

In  the  case  of  wheat  a  good  indicator  of  the  expected  return 
for  storage  was  provided  by  the  futures  market.  The  difference  among 
the  prices  of  the  various  future  maturities  represented  a  return  for 
storage.  This  value,  an  intertemporal  price  relation,  was  the  result 
of  the  composite  value  placed  on  storage  by  the  entire  grain  trade.  At 
times  the  expected  return  did  not  approximate  the  physical  costs 
associated  with  the  storage  of  wheat.  It  was  noted  that  supply  and 
demand  conditions  determined  the  returns  for  storage.  With  large 
stocks  to  be  carried  to  the  next  production  period,  the  expected  return 
would  tend  to  approximate  the  costs  of  storage.  With  small  stocks  to  be 
carried,  firms  would  aggressively  bid  for  the  commodity  and  the  returns 
for  storage  would  decrease.  Working  pointed  out  that  the  intertemporal 
relations  functioned  as  prices  of  storage.  The  task  of  these  prices 
was  the  allocation  of  the  supply  of  storage.  From  previous  studies  by 

*  Working,  "Theory  of  the  Price  of  Storage",  1254-4262 . 

2  Ibid.,  1256. 
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Working,  separately  and  in  collaboration  with  Hoos,  a  storage  supply  curve 
of  the  following  configuration  was  observed. 

Figure  1 

THE  SUPPLY  OF  STORAGE 


0  AMOUNT  OF  GRAIN  STORAGE  SUPPLIED 

Source:  Holbrook  Working,  "The  Theory  of  the  Price  of  Storage,"  The 
American  Economic  Review,  XXXIX  (December,  19^9) »  1259* 

An  important  finding  was  that  storage  was  supplied  even  at 
negative  prices  of  storage.*  Working  reasoned  that  firms  might  pay  to 
store  certain  levels  of  wheat  because  of  the  utility  derived  from  the 
convenience  of  physically  holding  the  stocks.  In  the  short  run  the 
majority  of  the  costs  associated  with  grain  storage  were  fixed.  The 
revenue  gained  from  the  use  of  the  stocks  could  be  used  in  offsetting 
some  of  the  fixed  costs.  Furthermore,  many  firms  providing  storage  also 


*  Negative  prices  occur  when  the  market  is  inverted.  As 
discussed  on  page  20,  an  inverted  market  was  one  in  which  the  prices 
for  the  near  month  were  higher  than  the  deferred  prices. 
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merchandised  or  processed  the  commodity.  In  such  cases  the  processor 
might  require  a  certain  level  of  stocks  to  prevent  plant  shut  down  for 
the  lack  of  inputs.  The  type  of  behavior  of  the  firm  in  the  short  run 
under  these  circumstances  is  loss  minimization.  As  long  as  the  level  of 
stocks  can  yield  a  revenue  greater  than  the  average  variable  costs,  the 
firm  mil  continue  to  operate.  The  additional  revenue  will  be  used  to 
decrease  the  fixed  costs.  These  yields  or  utilities  from  the  possesion 
of  stocks  had  been  termed  convenience  yields  by  Kaldor,^  The  most 
important  aspect  of  the  theory  was  the  unique  function  of  the  intertemporal 
price  relations.  These  relations  were  really  prices  of  storage  determined 
by  demand  and  supply  conditions. 

In  a  later  study  Hieronymus  investigated  the  behavior  of  the 

2 

basis  for  corn  and  for  soybeans.  He  pointed  out  that  the  long-run 
behavior  of  the  basis  was  determined  by  the  difference  in  costs  associated 
with  holding  the  spot  commodity  and  holding  the  futures  contract.  The 
costs  for  storing  the  cash  commodity  include  storage  charges,  insurance, 
and  interest  on  the  full  value  of  the  commodity.  The  cost  for  holding 
the  futures  contract  are  composed  merely  of  the  interest  charges  against 
the  small  margin  requirement. 

The  costs  of  holding  the  actual  or  spot  commodity  rise  directly 
with  time.  The  minimal  costs  associated  with  holding  a  futures  contract 
rise  very  much  less  with  the  passage  of  time.  It  follows  that  as  time 
progresses  the  cash  price  will  rise  relative  to  the  futures  price.  This 

Nicholas  Kaldor,  "Speculation  and  Economic  Stability,”  The 
Review  of  Economic  Studies,  VII  (1939~19;10) ,  6. 

2 

Hieronymus,  Hedging  for  Country  Elevators. 
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long-run  behavior  was  tempered  by  supply  and  demand  conditions  that 
could  markedly  affect  the  basis  in  the  short  run.  Some  of  the  primary 
factors  influencing  the  price  of  storage  for  corn  and  soybeans  were  found 
to  be: 

1.  Speculative  behavior  in  bidding  the  new  crop; 

2.  Size  of  the  crop  at  harvest; 

3.  Rate  of  farmer  sales  of  grain; 

4.  Pre-harvest  purchase  by  exporters; 

5.  Stocks  of  grain  in  various  locations,  particularly  stocks  in 
deliverable  positions; 

6.  The  flow  of  grains  and  consumption  patterns;  and 

7.  General  price  level  of  grains. 

All  of  the  proceeding  studi.es  (page  21)  were  centered  around 

an  explanation  of  the  basis  over  the  long  run  over  an  entire  crop  year  . 

Sectors  of  the  grain  trade  often  place  hedges  lasting  only  a  few  weeks. 

For  them,  the  behavior  of  the  basis  in  the  short  run  was  of  greater 

significance.  In  1969  a  study  at  the  University  of  Illinois  by  Arnold 

2 

attempted  to  explain  the  behavior  of  the  cash  basis  in  the  short  run. 

Arnold  reasoned  that  the  following  set  of  variables  were  signi- 

3 

ficant  in  the  determination  of  the  cash  basis  in  the  short  run: 

1.  Stocks  of  grain  in  storage; 

2.  Numbers  of  corn  futures  contracts  in  force; 

3.  The  flow  of  corn  into  Chicago; 

4.  Prices  of  grains; 

5.  The  progress  of  corn  harvesting;  and 

6.  The  progress  of  time  through  the  crop  year. 

*  Hieronymus,  Hedging  for  Country  Elevators,  pp.  10-11, 

^  Arnold,  The  Cash  Basis  for  Corn. 

3  Arnold,  The  Cash  Basis  for  Corn,  p.  3 • 
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Sets  of  demand  and  supply  relationships  for  both  stocks  and 
flows  of  corn  were  specified.  In  addition,  relations  describing  new 
crop  basis  and  the  formation  of  carrying  charges  were  added.  Arnold 
hypothesized  that  the  simultaneous  interaction  of  these  relationships 
would  describe  basis  behavior  for  corn  in  the  short  run. 

Although  many  of  the  coefficients  were  shown  to  be  not 
statistically  different  from  zero,  the  overall  ability  of  the  model  to 
predict  the  basis  seemed  rather  good.  The  model  actually  predicted 
70  percent  of  the  direction  of  the  basis  changes  properly.* 

The  Determination  of  the  Cash  Basis  for  Rapeseed 

To  investigate  the  short-term  basis  behavior  for  rapeseed,  a 
methodology  along  the  same  lines  as  Arnold's  study  for  corn  was  used.  It 
is  hypothesized  that  the  basis  or  price  of  storage  for  rapeseed  is 
determined  by  two  sets  of  supply-demand  relationships.  The  mutual 
interaction  between  the  supply-demand  relationship  for  stocks  of  rapeseed 
and  the  supply-demand  relationship  for  flows  of  rapeseed  establishes  a 
value  for  the  basis.  Although  the  distinction  between  stocks  and  flows 
is  tenuous,  there  is  enough  difference  between  them  to  validate  the 
distinction.  For  purposes  of  this  study,  the  weekly  level  of  receipts  of 
rapeseed  at  Vancouver  will  represent  flows.  These  flows  may  be  converted 
to  stocks  or  remain  as  flows  by  moving  out  as  exports. 

Rapeseed  receipts  at  Vancouver  have  two  uses.  In  the  first 
instance  they  may  be  used  to  replenish  inventory  that  has  moved  out  of 
Vancouver  for  export.  In  the  second  instance  the  receipts  may  be  used 

*  Arnold,  The  Cash  Basis  for  Corn,  p.  120, 
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to  bring  the  level  of  stocks  at  Vancouver  up  to  1.5  million  bushels.* 
Consequently  if  one  set  of  the  demand-supply  relationships  is  not  in  equi¬ 
librium,  the  conversion  of  the  flows  to  stocks  can  serve  to  reestablish 
equilibrium  adjustment. 


See  page  14. 
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CHAPTER  III 


THE  MODEL 

In  the  previous  chapters  the  theory  underlying  the  function 
and  behavior  of  the  basis  were  discussed.  The  physical  flow  of  rapeseed 
through  the  marketing  channel  was  described  to  identify  institutional 
factors  influencing  the  rapeseed  economy.  Conceptually  in  the  short  run 
the  cash  basis  for  rapeseed  is  determined  by  the  demand  and  supply  for 
stocks  and  the  demand  and  supply  for  flows  of  the  commodity. 

The  Variables 

In  the  model  certain  variables  will  be  affected  by  the  passage 
of  time;  that  is,  the  values  of  the  variables  may  change  for  no  other 
reason  than  the  progress  of  time.  From  the  nature  of  cash  and  futures 
prices  it  is  obvious  that  the  basis  will  be  affected  by  time.  When 
variables  affected  by  the  passage  of  time  are  introduced  into  the  model, 
a  basic  assumption  of  time  series  data  is  violated.  A  complete 
specification  free  from  the  influence  of  time  is  said  to  have  uncorrelated 
error  terms  through  the  time  profile,  or; 

E(OtUt+s)  =  0  for  all  t  and  for  all  s  ^  0. 

It  can  be  seen  that  a  variable  affected  by  the  passage  of  time  such  as 
the  basis  will  have  error  terms  that  are  related  so  that; 

E(UtUt+g)  0  for  all  t  and  for  all  s  ^  0. 

As  a  consequence,  estimates  of  the  coefficients  may  contain  a  bias  and  may 
not  be  fully  efficient.*  To  compensate  for  this  influence,  the  variables 

*  J.  Johnston,  Econometric  Methods  (New  York:  McGraw-Hill  Book 
Co.  Inc.,  1963),  pp.  195-197. 
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that  are  affected  by  time  are  discounted  to  produce  a  type  of  net  present 
value.  Details  of  the  procedure  will  be  explained  in  the  next  section. 
Endogenous 

Y^  =  Receipts  of  rapeseed  in  Vancouver  in  week  t  in  thousands  of 
bushels. 

Y£  =  Price  of  cash  rapeseed  basis  in  store  Vancouver  in  dollars  per 
bushel  in  week  t. 

Y«  =  Cash  basis  for  rapeseed  at  Vancouver  in  dollars  per  thousand 
bushel  contract.  Calculated  by  subtracting  cash  price  at 
Vancouver  from  near  month  futures  contract  (both  in  $  per  bushel). 
The  result  is  multiplied  by  1,000  and  divided  by  the  number  of 
days  left  to  the  end  of  the  delivery  month.  During  the  delivery 
month  the  price  of  the  next  futures  contract  and  number  of  days 
of  that  maturity  are  used. 

Y^  =  Total  stocks  of  rapeseed  in  Vancouver  at  week  t  in  thousands  of 
bushels. 

Exogenous 

=  Percent  of  the  total  harvest  completed  during  the  previous 
week  (t^).  This  figure  is  calculated  by  multiplying  the 
percent  of  harvest  in  a  particular  province  by  the  province's 
long  time  fraction  of  total  production.  Manitoba  and  Saskat¬ 
chewan  were  combined  when  calculating  the  total  product  fraction 
since  no  rate  of  harvesting  was  available  for  Manitoba.  Ratios 
used  were: 

Alberta  41.8 

Saskatchewan  and  Manitoba  58.2 

Z2  =  Cash  price  of  rapeseed  basis  in  store  Vancouver  in  week  (t_^) 
in  dollars  per  bushel. 

Z~  =  Stocks  of  rapeseed  in  Vancouver  in  previous  week  divided  by 
the  number  of  days  to  the  end  of  the  near  delivery  month  for 
rapeseed. 

=  Visible  supply  of  rapeseed  less  stocks  of  rapeseed  at  Vancouver 
in  the  previous  week.  Visible  supply  refers  to  the  Western 
Division  in  Canada.  Stocks  at  Eastern  terminals  and  Quebec 
were  excluded. 

Z^  =  Change  in  Alberta  street  prices  seven  weeks  ago  to  six  weeks 

ago.  No  Saskatchewan  and  Manitoba  prices  were  found  so  Alberta 
prices  were  assumed  to  represent  the  entire  prairie.  Street 
prices  are  prices  paid  to  producers  for  that  area. 
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Zg  =  Carloading s  of  wheat  in  previous  week. 

=  Exports  of  rapeseed  in  the  previous  week  in  thousands  of  bushels, 
Zg  =  Amount  by  which  the  actual  stocks  at  Vancouver  differ  from  one 


and  a  half  million  bushels, 


ZQ  =  Farmer  deliveries  to  country  elevators  during  previous  week  in 
'  thousands  of  bushels. 

The  variables  were  classified  into  endogenous  and  exogenous 
variables  according  to  the  specification  of  the  model  itself.  Endogenous 
variables  are  variables  whose  values  are  determined  by  all  the  relations 
in  the  model,  while  the  value  of  exogenous  variables  are  determined 
outside  the  model . ^ 


The  Submodels 

It  is  proposed  that  each  crop  year  has  three  distinct  periods? 

the  Harvest  period,  the  Restricted  Quota  period,  and  the  Open  Quota 

period.  Three  independent  "submodels"  were  constructed  to  reflect  the 

differences  in  these  periods. 

The  Harvest  submodel  expresses  the  relationships  of  the 

variables  in  the  harvest  period  of  each  year.  The  period  begins  with  the 

advent  of  rapeseed  harvesting  in  the  Prairie  Provinces  and  continues 

until  harvesting  is  at  least  95  percent  through  or  until  the  reporting 

2 

services  are  stopped.  There  are  20  observations  on  the  Harvest 
submodel . 

The  Restricted  Quota  submodel  extends  from  the  end  of  the 


^  Johnston,  Econometric  Methods,  p.  232. 

2 

The  observations  on  the  rate  of  harvesting  were  taken  from 
The  Alberta  Wheat  Pool  Crop  Report  and  from  statistics  compiled  by  the 
Saskatchewan  Wheat  Pool. 
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harvest  period  until  the  delivery  quota  for  rapeseed  is  declared  open. 

The  delivery  quotas  generally  are  declared  open  for  rapeseed  in  the  first 
quarter  of  the  calendar  year.  There  are  a  total  of  73  observations  on  the 
Restricted  Quota  submodel. 

The  remaining  period  begins  with  the  opening  of  the  quota  for 
rapeseed  until  July  31  of  that  year,  at  which  time  a  new  crop  year  is 
begun  and  quotas  again  restricted.  At  the  beginning  of  each  crop  year 
there  are  several  weeks  during  which  harvest  has  not  begun  and  delivery 
quotas  are  imposed.  There  are  six  such  observations  for  the  whole  model. 
Because  of  the  small  number  of  these  observations  they  were  omitted 
entirely.  The  Open  Quota  submodel  has  a  total  of  56  observations. 

During  the  harvest  period  delivery  quotas  are  in  effect,  but 
the  main  determinant  of  the  basis  will  be  ths  speculative  expectation 
about  supply.  Very  little  grain  is  delivered  into  commercial  channels 
during  harvest  time.  Consequently,  the  behavior  of  the  basis  will  be 
influenced  in  the  main  by  expectations  regarding  potential  supply. 

In  the  Restricted  Quota  period  the  relationships  between  the 
variables  remain  about  the  same  as  the  Harvest  submodel,  but  the  stocks 
and  flows  of  rapeseed  will  have  a  greater  influence  with  the  supply  known. 
Finally,  it  is  expected  that  in  the  Open  Quota  submodel  the  level  of 
stocks  and  flows  will  have  an  even  greater  influence. 

The  Specification  of  the  Model 

There  are  four  equations  in  the  model.  All  of  these  equations 
enter  each  submodel,  although  the  functional  specification  of  an  equation 
may  alter  from  submodel  to  submodel.  The  general  form  of  each  submodel  is: 


BY  +  GZ  +  V  =  0. 
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with 

k  =  number  of  equations  in  each  submodel 
m  »  number  of  exogenous  variables  in  each  equation 
t  ss  number  of  observations  in  that  submodel 


then 


B  is  a  [k  X  (k  +  1)]  matrix  of  coefficients  applying  to  the 

endogenous  variables • * 

Y  is  a  [ (k  +  1)  x  T]  matrix  of  observations  on  the  endogenous 

variables. 


G  is  a  [k  x  m] 
Z  is  a  [m  x  T] 
V  is  a  [k  x  T] 


matrix  of  coefficients  applying  to  the 
exogenous  variables. 

matrix  of  observations  on  the  exogenous 
variables. 


matrix  of  disturbance  terms. 

Each  of  the  k  =  4  equations  in  each  submodel  will  have  the 
following  forms 

q  +  ^Y^  ^  +  B  ^  2^2  t  k^k  t  ^i  1^1  t  2^2  t 

.  •  .  +  G.  Z  j.  +  V.  .  =  0 
x  ,  m  m  1 1  x  1 1 

The  solution  of  the  entire  submodel  is  written  as: 

X  =  -B_1GZ  -  B-1V 


The  equation  may  also  be  expressed  in  terms  of  only  one  endogenous 

variable.  This  procedure  is  carried  out  by  setting  the  B.  ,  coefficient 

xf  K 

of  the  particular  endogenous  variable  equal  to  1  and  transposing  the 
variable  over  to  the  left  hand  side  yielding: 

i»u  x,l  x,k  k,t  x,l  1 i,m  m,t 


+  V 


i|t 


*  Note  that  B  is  not  square.  A  new  variable  has  been  introduced 
to  the  set  of  endogenous  variables.  The  new  variable  is  called  Yq,  and 
all  the  observations  on  it  will  be  equal  to  1.  The  corresponding 
coefficient  for  Yq  will  yield  the  intercept  term. 
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The  3i  Q  .  .  ,  Bi>k  and  ^  .  .  .  yi>m  are  the  new  coefficients  that 
relate  the  other  endogenous  and  exogenous  variables  to  the  particular 
endogenous  variable  on  which  the  transposition  or  normalization  was 
carried  out. 

Equation  1:  The  Supply  of  Cash  Rapeseed  at  Vancouver 

For  the  Harvest  submodel  the  equation  determining  the  level  of 
supply  of  cash  rapeseed  in  Vancouver  is  specified  as: 

Yl,t  =  61,0  +  8l,3Y3,t  +  Yl,2z2,t  +  Yl,6z6,t  +  ul,f 
The  equation  has  been  normalized  on  the  weekly  receipts  of  rapeseed  in 

Vancouver  (Y^) .  The  first  variable,  the  cash  basis  for  rapeseed  (Y^) ,  is 

expected  to  influence  receipts  (Y^)  in  a  positive  manner.  In  order  to 

investigate  this  relationship,  it  will  be  helpful  to  examine  the  transactions 

in  both  the  cash  and  futures  markets.  Essentially  the  elevator  company 

has  two  complete  sets  of  transactions  on  the  hedged  rapeseed.^  One 

transaction  involves  the  merchandising  of  the  cash  commodity.  The  other 

transaction  involves  the  returns  for  storage  of  rapeseed.  Different 

returns  may  exist  for  each  of  the  transactions. 

The  return  for  the  storage  can  be  estimated  by  examining  the 
cash  basis.  With  a  large  positive  basis  the  elevator  company  can  earn  a 
high  rate  of  storage  by  buying  the  cash  rapeseed,  selling  the  near  month 
futures,  and  waiting  until  the  maturity  date  of  the  futures  contract.  At 
maturity  date  the  elevator  company  needs  only  to  have  the  rapeseed  in  a 
deliverable  position  to  gain  the  basis  as  a  return  for  storage.  In 


Here  and  in  the  following  discussion  the  term  elevator 
company  Trill  refer  to  all  of  the  Wheat  Pools,  United  Grain  Growers,  and 
the  line  elevator  companies. 
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summary,  the  larger  the  basis,  the  larger  the  return  for  storage. 

The  other  transaction  involves  the  elevator  company  and 
exporters.  The  exporter,  having  made  a  foreign  sale,  usually  buys  a 
futures  contract  for  a  hedge.  This  futures  contract  entitles  him  to 
receive  delivery  of  1,000  bushels  of  rapeseed  at  the  delivery  month  he 
chooses.  (He  usually  chooses  the  contract  month  to  mature  at  the  date 
of  his  cash  overseas  sale.) 

With  a  large  cash  basis  the  elevator  company  has  an  assured 
profit  for  the  storage  of  the  rapeseed.  This  profit  will  be  added  revenue 
to  the  transaction  between  elevator  companies  and  exporters.  Conse¬ 
quently,  the  elevator  company  will  be  more  willing  to  enter  a  transaction 
with  the  exporter  and  may  "subsidize"  this  transaction  with  part  of  the 
revenue  from  the  basis  by  offering  a  lower  cash  price.  With  the  increase 
of  commitments  to  exporters  because  of  the  large  basis  receipts  in 
Vancouver  (Xj)  may  be  expected  to  increase. 

The  price  of  cash  rapeseed  six  weeks  ago  (Z2)  is  expected  to 
influence  the  receipts  of  rapeseed  in  a  positive  manner.  When  the  cash 
price  is  high,  the  elevator  company  will  be  more  willing  to  sell  "forward" 
to  exporters  in  anticipation  of  lower  prices.  With  these  sales  to  exporters 
the  elevators  may  apply  to  the  Canadian  Wheat  Board  for  a  shipping  order. 
(See  page  14.)  The  shipping  order  will  be  issued  as  a  replacement  for 
inventory  that  has  been  moved  out  for  export.  The  consensus  of  several 
grain  traders  suggests  that  the  lag  between  application  for  the  shipping 
order  and  the  arrival  of  rapeseed  in  Vancouver  is  six  to  eight  weeks. 

For  this  reason  the  cash  price  is  lagged  six  weeks  before  its  insertion 
in  the  equation. 
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On  the  other  hand,  with  low  cash  prices  and  a  corresponding 
anticipation  of  higher  prices,  the  elevator  companies  may  be  reluctant  to 
commit  forward  sales.  Following  the  analysis  in  the  previous  paragraph, 
it  was  noted  that  the  low  price  will  likely  reduce  arrivals  of  rape seed 
in  Vancouver  after  the  appropriate  lag. 

The  final  variable  in  the  specification  is  the  carloadings  of 
wheat  in  the  previous  week  (Z^).  With  the  largest  portion  of  the  grain 
trade  legislation  in  Canada  concerned  with  production  and  marketing  of 
wheat,  preference  is  often  given  to  handling  this  commodity.  These 
preferences  may  be  exhibited  in  the  quota  system  or  by  physical  boxcar 
availability.  For  example,  the  quotas  may  be  modified  to  augment  the 
flow  of  wheat  at  the  expense  of  other  grains.  With  consequent  large 
shipments  of  wheat  a  boxcar  shortage  may  result.  The  variable  is 
inserted  in  this  relationship  to  act  as  a  proxy  measure  of  boxcar 
availability  and  current  quotas.  With  large  carloadings  of  wheat  less 
rolling  stock  is  available  for  rapeseed  movement  and  with  quotas  favoring 
wheat  less  rapeseed  will  move  into  commercial  channels.  The  relationship 
between  receipts  (Y^)  and  carloadings  (Z^)  is  expected  to  be  negative. 

A  priori  reasoning  suggests  that  the  other  variables  in  the  model  are  not 
expected  to  affect  Y^  in  the  Harvest  submodel. 

For  the  Restricted  Quota  and  Open  Quota  submodels  the  equation 
representing  the  supply  of  cash  rapeseed  was  altered  to  include  the 
change  in  street  prices  in  Alberta  (Z^).  The  specification  of  the 
equation  becomes s 


l,t  =  61,0 


6l,3Y3.t  +  Yl,2z2,t  +  Yl,5z5,t  +  Yl,6z6,t  +  °l,t' 


With  increasing  prices  at  the  producer  level  the  movement  from 
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farm  to  commercial  channels  can  be  expected  to  increase.  Neglecting  for 
a  moment  the  return  for  storage  via  the  basis,  the  elevator  companies 
earn  their  revenue  from  the  handling  of  rape seed.  With  increased  stocks 
at  country  elevator  points  emphasis  will  be  placed  on  moving  the  rape seed, 
if  for  no  other  reason  than  releasing  storage  space  for  the  "controlled" 
grains . *  Assuming  the  elevator  companies  are  able  to  enter  agreements 
with  the  exporter  and  obtain  a  shipping  order,  the  increase  in  the  "farm" 
price  will  increase  the  receipts  at  Vancouver  after  the  appropriate  lag. 
Again,  was  lagged  by  six  weeks  to  allow  for  the  flow  of  rapeseed  to 
Vancouver.  The  effect  of  lagging  six  weeks  essentially  alters  the 

variable  to  the  change  in  "producer"  price  seven  weeks  ago  to  six  weeks 
ago. 

A  very  crucial  consideration  in  the  level  of  significance  of 
the  variable  is  the  level  of  quotas  and,  or  commercial  space.  With  a 
very  low  quota,  regardless  of  comraerical  space  rising  street  prices  could 
call  in  little  additional  rapeseed.  Similarly  with  an  abundant  or  even 
open  quota,  farmer  deliveries  could  be  held  up  for  the  lack  of  available 
elevator  space.  It  is  expected  that  the  coefficient  Y ^  ^  will  be 
positive  and  exert  the  greatest  influence  in  the  Open  Quota  submodel . 

All  the  variables  not  included  in  the  relationship  for  Y^  in  the  Restricted 
and  Open  Quota  submodels  are  excluded  because  a  priori  they  are  not 
expected  to  influence  Y^. 

^  The  stocks  of  rapeseed  in  country  elevators  may  subtract  from 
space  available  for  Canadian  Wheat  Board  Grains  on  which  the  elevator 
company  would  be  paid  storage. 
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Equation  2t  The  Demand  for  Cash  Rapeseed  at  Vancouver 

This  equation  is  normalized  on  the  cash  price  vector.  The 
specification  for  this  equation  in  the  Harvest  submodel  is: 

Y  .  a  $0  .  +  8  y  +  3  Xo  .  +  Y0  +  +  Uo  +  . 

2,t  2,0  2,1  l»t  2,/  ( tZ  c.9Z 

The  first  explanatory  variable,  the  receipts  of  cash  rapeseed 
in  Vancouver  during  the  week  ending  at  t  (Y^),  is  expected  to  show  a 
negative  relationship  to  the  cash  price  for  rapeseed  (Y2) .  Cash  rapeseed 
is  required  at  Vancouver  by  exporters  to  complete  cargo  lots  of  rapeseed 
and  to  fill  out  orders  that  call  for  delivery  of  rapeseed  in  the  very  near 
terra.  Increasing  receipts  imply  that  more  rapeseed  is  available  for  these 
requirements .  Using  the  classical  assumption  of  a  downward  sloping  demand 
schedule,  it  follows  that  with  an  increase  in  quantity  of  rapeseed  available 
the  price  will  fall.  The  coefficient  8^  ^  is  expected  to  be  negative. 

The  cash  basis  for  rapeseed  (Y^)  is  expected  to  bear  a  negative 
relationship  to  the  cash  price  of  rapeseed.  An  increase  in  the  cash  basis 
represents  an  increase  in  the  expected  returns  for  storage  for  the  elevator 
companies.  As  has  been  noted  earlier,  to  take  advantage  of  the  increased 
basis,  the  elevator  must  move  the  rapeseed  into  deliverable  position  by 
the  maturity  date  of  the  futures  contract.  To  be  able  to  move  the  rapeseed 
to  the  coast,  the  elevator  companies  must  negotiate  an  agreement  with  the 
exporters  in  order  to  receive  a  shipping  permit.  With  the  prospect  of 
collecting  favorable  basis,  the  cash  rapeseed  can  be  offered  to  the 
exporters  at  lower  prices.  In  effect,  the  potential  returns  for  storage 
could  subsidize  the  cash  trading.  With  a  lower  basis  the  returns  for 
storage  will  decrease. 

A  lower  level  of  expected  returns  for  storage  will  lead  to  lower 
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stocks  of  rapeseed  being  carried  in  Vancouver.  A  lower  level  of  stocks 
will  cause  a  decrease  in  the  amount  of  rapeseed  available  to  fill  the 
short  term  needs  of  exporters.  These  lower  levels  of  stocks  will  be 
associated  with  a  higher  cash  price.  The  coefficient  $2  ^  is  expected  to 
be  negative. 

Exports  play  the  most  important  role  in  the  commerce  of  rapeseed 
in  Canada.  For  this  reason  exports  (Z^)  are  price  determining 
rather  than  price  determined.  With  the  limitation  of  the  free  supply  of 
rapeseed  a  large  export  order  has  even  greater  influence.  A  large  volume 
of  exports  the  previous  week  would  subtract  rapeseed  available  for  the 
current  week  for  immediate  and  short-term  needs.  As  the  remaining 
supplies  are  bid  for  by  the  exporters,  the  cash  price  will  rise.  The 
coefficient  ^  7  i s  expected  to  be  positive.  The  other  variables  were 
excluded  from  the  relationship  because  they  were  not  expected  to  affect 

V 

The  specification  of  Equation  Z  is  unaltered  for  the  Restricted 
Quota  submodel.  For  the  Open  Quota  submodel  the  specification  has  been 
changed  to  represent  the  insertion  of  the  deliveries  of  rapeseed  to 
country  elevators  in  the  previous  week  (Z^) .  The  equation  for  the  Open 
Quota  submodel  ist 

^2  t  "=  0  ^2, 1^*1  t  ^2  3^3  h  *f*  1 2  7^7  t  1 2  9^9  t  ^ 2  t* 

A  decrease  of  farmer  deliveries  in  the  previous  week  decreases 

the  supply  of  rapeseed  in  commercial  channels.  It  is  thought  this 
influence  will  be  felt  at  Vancouver  after  a  time  lag.  The  time  lag 
should  allow  for  allocation  of  shipping  orders,  transit,  handling,  etc,. 
With  an  expected  tightness  in  forthcoming  supplies  the  demand  for  the  cash 
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rapeseed  is  shifted.  During  the  crop  year  1 966-1 967  farmers  witheld 
deliveries,  apparently  waiting  for  higher  prices.  With  decreased  farmer 
deliveries  the  cash  rapeseed  market  did  advance.  The  coefficient  (^3^9) 
is  expected  to  be  negative  to  bear  out  this  relationship  between  farmer 
deliveries  and  cash  price. 

Equation  3t  The  Weekly  Demand  for  Stocks  of  Rapeseed  at  Vancouver 
This  equation  is  normalized  on  the  cash  basis  for  rapeseed 
measured  in  dollars  par  contract  per  day  (Y^) .  For  the  Harvest  submodel 
the  equation  is  specified  asj 


b,t  =  63,0  +  63,2Y2,t  +  +  Y3,3Z3,t  +  Y3,^4,t  +  u3,f 

The  first  variable  explaining  the  weekly  demand  for  stocks  at 

Vancouver  is  the  cash  price  for  rapeseed  (Y^) .  The  cash  price  is  expected 
to  bear  a  negative  relationship  to  the  cash  basis.  A  high  cash  price, 
ceteris  paribus,  can  be  expected  to  induce  potential  short  hedgers,  who 
consider  the  high  price  abnormal,  to  enter  the  market  by  bidding  a  lower 
price  for  the  futures  relative  to  the  cash.  The  consequence  of  this  behavior 
is  that  the  basis  would  narrow.  Hence  coefficient  (8  is  expected 
to  be  negative. 

The  second  explanatory  variable  the  total  stocks  of  rapeseed 
at  Vancouver  (Y^) ,  is  expected  to  bear  a  positive  relation  to  Y y  With 
small  stocks  of  rapeseed  at  Vancouver  the  basis  can  bo  expected  to  narrow, 
as  short-term  users  compete  for  the  remaining  stocks.  With  large  stocks 
at  hand  the  bidding  for  the  stocks  will  not  be  as  competitive  and  the 
cash  will  not  be  bid  up  relative  to  the  futures.  The  expected  positive 
sign  of  the  coefficient  (3^  is  a  direct  application  of  the  theory  of 
the  price  of  storage. 
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The  third  variable  explaining  the  weekly  demand  for  stocks  is  the 
rate  of  harvesting  during  the  previous  week  (Z^).  The  rate  of  harvesting 
is  taken  as  an  indication  of  supply  expectations.  During  the  growing 
season  the  actual  acreage  planted  to  rapeseed  becomes  known.  Exogenous 
factors  such  as  weather  and  pests  will  then  alter  the  expected  crop. 

With  the  advent  of  harvesting,  expectations  of  total  supply  become  firmer 
as  the  harvest  progresses.  With  the  cessation  of  harvest  the  expectations 
become  static.  The  speculative  expectations  are  proposed  to  influence 
the  basis  via  the  actions  of  speculators  on  the  futures  market.  As  the 
harvest  progresses,  the  probability  of  a  crop  shortage  due  to  harvesting 
failure  diminshes.  Harvesting  is  expected  to  have  a  negative  effect  on 
the  basis;  that  is,  the  speculators  will  be  more  likely  to  go  short.  The 
coefficient  y  ^  ^  is  expected  to  be  negative. 

The  fourth  variable  explaining  the  weekly  demand  for  stocks  is 
the  stocks  of  rapeseed  in  Vancouver  in  the  previous  week  divided  by  the 
number  of  days  to  the  end  of  the  near  delivery  month  for  rapeseed  (Z^). 
This  variable  is  expected  to  indicate  the  importance  of  the  level  of 
stocks  in  relation  to  the  time  left  to  make  delivery.  Earlier  mention 
was  made  of  a  market  phenomenon  called  a  squeeze.  Variable  is 
expected  to  represent  the  severity  of  the  level  of  stocks  at  Vancouver  in 
the  following  manner.  If  stocks  of  rapeseed  are  large  and  constant,  the 
variable  (Z^)  will  increase  at  even  a  faster  rate.  With  a  decreasing 
level  of  stocks  at  Vancouver  the  variable  (Z^)  may  increase  slowly, 
remain  constant,  or  even  decrease,  depending  on  the  rate  of  decrease  of 


stocks.  With  a  decrease  in  the  level  of  stocks  the  likelihood  of  a 
squeeze  increases.  During  a  squeeze  the  demand  for  the  spot  or  cash 
commodity  shifts,  and  the  cash  price  increases.  Although  some  of  the 
price  increases  will  pass  on  to  the  near  month  futures,  it  is  the  cash 
commodity  that  will  be  in  shortest  supply.  The  basis  in  these  conditions 
is  negative.  A  negative  coefficient  is  expected. 

The  final  variable  in  this  specification  is  the  visible  supply 
of  rapeseed  less  stocks  of  rape seed  in  Vancouver  in  the  previous 
week  (Z^) .  The  visible  supply  is  taken  as  a  proxy  for  the  amount  of 
rapeseed  that  is  stored  commercially.  Since  no  weekly  figures  for 
stocks  of  rapeseed  on  farms  was  found,  the  total  weekly  national  supply 
could  not  be  determined.  This  variable  is  expected  to  show  a  positive 
relation  to  the  cash  basis.  Large  national  supplies  indicate  that  the 
possibility  for  short-term  shortages  are  low.  As  a  consequence,  the 
basis  is  expected  to  be  large  to  provide  returns  for  storage. 

For  the  Restricted  and  Open  Quota  submodels  the  variable  (Z^) 
was  dropped;  otherwise  the  specification  was  unchanged. 

Equation  4:  The  Supply  of  Stocks  of  Rapeseed  at  Vancouver 

Equation  4,  together  with  Equation  3 »  illustrates  the  mechanism 
determining  the  stocks  and  the  market  value  of  holding  those  stocks.  This 
equation  is  normalized  on  total  stocks  of  rapeseed  at  Vancouver  ( Y . 

The  specification  of  the  normalized  equation  for  the  Harvest  submodel  is: 

r4,t  =  64,0  +  64,3Y3,t  +Y4,4z4,t  *Y4,8z8,t  +  u5,t* 

From  the  theoretical  discussion  of  the  price  of  storage  (page  23) 

one  expects  the  basis  (Y^)  to  bear  a  positive  relationship  to  the  level 
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of  stocks  at  Vancouver.  The  visible  supply  of  rapeseed  minus  stocks  of 
rapeseed  at  Vancouver  (Z^)  is  also  expected  to  influence  Y^  positively. 

When  Z^  or  the  national  stocks  of  rapeseed  is  large,  tho  basis  is  expected 
to  be  large.  This  storage  theory  has  been  expressed  in  less  formal  ways 
in  the  grain  trade  literature  by  statements  such  as:  The  carryover  is 
large,  storage  must  be  performed,  and  someone  must  pay  for  it.  As  we 
have  seen  earlier,  the  market  expresses  returns  for  storage  via  the  basis 
and  thereby  recompenses  individuals  or  firms  providing  storage.  Thus 
will  act  as  a  shifter  in  the  relationship  between  Y^  and  Y^. 

The  final  independent  variable,  the  amount  that  stocks  of  rape- 
seed  in  previous  weeks  are  less  than  1.5  million  bushels  (Zg),  is  taken 
as  a  proxy  for  space  that  could  be  used  to  earn  storage  (pi°oviding  the 
basis  is  positive)  for  rapeseed.  This  variable  is  expected  to  influence 
Y^  positively.  If  stocks  in  the  previous  week  a re  far  below  the  1.5 
million  bushel  limit,  firms  will  be  more  trilling  to  hold  larger  stocks 
of  rapeseed  at  Vancouver. 

It  should  be  mentioned  that  the  1.5  million  bushel  limit  apparently 
does  not  refer  to  actual  physical  stocks  at  Vancouver.  At  some 
observations  the  level  of  stocks  of  rapeseed  was  as  high  as  2.2  million 
bushels.  From  discussions  at  a  rapeseed  seminar  the  exporters  and 
elevator  companies  felt  that  the  1,5  million  bushel  limit  applied  to 
rapeseed  actually  available  for  export,*  Since  no  statistics  for  this 
quantity  was  found,  the  total  physical  stocks  was  used.  The  implicit 
assumption  in  using  total  stocks  is  that  the  proportion  of  available 


Rapeseed  Association  of  Canada,  Third  Annual  Meeting,  Winnipeg 
Manitoba,  February  18-19 »  1970. 
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to  total  stocks  is  constant. 

The  specification  of  Equation  4  remains  the  same  for  the 
Restircted  and  Open  Quota  submodels. 

Estimation  Procedure 

The  model  consists  of  a  systeni  of  simultaneous  equations.  Each 
of  the  equations  in  each  of  the  submodels  is  over  identified.*  Under 
these  conditions  ordinary  least  squares  would  produce  biased  and 
inconsistent  estimators.  In  other  words,  ‘the  estimator  would  contain  a 
bias  that  would  not  vanish  when  the  sample  size  approached  infinity. 

For  a  single  equation  this  problem  is  overcome  by  the  two- stage  least 
squares  method.  Initially  the  current  endogenous  variable  is  expressed 
as  a  function  of  all  the  included  exogenous  variables.  The  estimate  for 
the  endogenous  variable  produced  by  this  reduced  form  is  then  substituted 
in  the  structural  equation.  A  classical  least  squares  regression  is  then 
taken  for  the  endogenous  on  all  the  other  explanatory  endogenous  and 
exogenous  variables.  The  resulting  estimates  are  consistent. 

For  a  system  of  equations  such  as  the  present  model  the  two 
stage  least  squares  method  does  not  consider  the  excluded  predetermined 
variables  that  appear  in  the  other  equations.  In  other  words,  the 
a  priori  restrictions  of  the  other  structural  equations  are  ignored. 

The  three  stage  least  squares  method  was  developed  by  Zellner 

^  For  an  explanation  of  the  identification  problem  see: 

J.  Johnston,  Econometric  Methods f  p.  2-40. 


44 


and  Theil  to  yield  consistent,  efficient  estimates  of  a  system  of  equations.^" 

In  order  to  use  the  information  of  all  the  equations,  the  three-stage 

method  estimates  the  structural  parameters  from  each  equation  simultaneously. 

In  this  manner  the  estimates  of  parameters  of  all  the  equations  are  used 

2 

with  the  result  that  the  efficiency  is  generally  increased.  The  throe- 

3 

stage  method  may  be  called  a  full  information  method  or  a  systems  method. 

The  basic  steps  involved  in  this  method  of  estimation  are: 

Step  1,  Produce  estimates  of  the  endogenous  variables  by  reduced 
form  method; 

Step  2,  Compute  the  two-stage  least  squares  estimates  and  residuals, 
separately,  for  each  equation  in  the  system;  and 

Step  3.  Invert  the  residual  matrix  from  step  two.  Compute  the 

estimates  of  the  structural  coefficients  by  inserting  the 
inverted  residual  matrix  and  solving  the  set  of  equations 
simultaneously.  Two  points  are  noteworthy  here.  First, 
the  estimates  are  produced  by  the  simultaneous  solution  of 
the  equations.  Second,  if  the  disturbances  in  the  different 
structural  equations  are  unco2»r elated,  the  three- stage 
estimate  will  be  equivalent  to  the  two-stage  estimates. 

Each  submodel  was  individually  tested  by  the  three-stage 

method.  The  estimated  coefficients  are  given  in  the  following  chapter. 


*  A.  Zellner  and  H.  Theil,  "Three  Stage  Least  Squares: 
Simultaneous  Estimation  of  Simultaneous  Equations,"  Econometrica,  XXX 
(1962),  54-73. 

2 

Efficiency  refers  to  asymptotic  efficiency;  that  is,  the 
estimates  of  a  large  sample  are  consistent  and  are  associated  with  a 
lower  sampling  variance.  This  particular  application  draws  the  data  from 
a  small  sample.  Consequently,  the  asymptotic  characteristics  may  not 
hold  for  small  samples.  Very  little  work  has  been  done  for  the  small 
sample  properties  of  estimates  from  a  simultaneous  equation  system.  For 
a  description  of  an  approach  for  deriving  small  sample  properties  see 
A.S.  Goldberger,  Econometric  Theory  (Mew  York:  John  Wiley  and  Sons  Ltd., 
1964),  pp.  360-364. 

J  Goldberger,  Econometric  Theory,  pp,  347ra352» 


CHAPTER  IV 


THE  EMPIRICAL  RESULTS 

In  this  chapter  the  estimates  of  the  structural  parameters  of 
the  model  will  be  presented.  First,  the  estimated  coefficients  will  be 
grouped  according  to  submodels.  Second,  the  estimates  will  be  grouped 
according  to  equations  to  emphasize  the  change  in  the  estimates  over 
different  crop  periods.  Third,  the  overall  fit  of  the  model  will  be 
examined  to  determine  its  predictive  ability. 

The  Submodels 


Harvest  Submodel 

The  Harvest  submodel  was  estimated  on  20  observations.  The 
estimated  coefficients  are  given  below  in  their  respective  structural 
equations.  The  numbers  in  brackets  below  the  coefficients  are  the 
estimates  of  the  sample  standard  errors.  A  line  underneath  the  coefficients 
indicates  that  the  estimated  sign  is  the  same  as  the  sign  predicted  in  the 
previous  chapter. 
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Of  the  14  coefficients  estimated  in  the  Harvest  submodel  seven 


estimates  have  sign  opposite  from  the  expected  sign.  For  a  simple  linear 
equation  the  estimated  coefficients  are  tested  for  significance  by 
comparing  the  calculated  "t"  values  with  the  critical  "t"  values. 

However,  the  coefficients  in  a  simultaneous  equation  system  do  not  have 
a  "t"  distribution.  As  a  crude  test  for  significance  for  the  estimates 
from  a  simultaneous  equation  system  the  ratio  of  the  estimated  slope 
term  and  the  estimated  standard  error  is  observed.*  Large  values  indicate 
the  coefficient  belongs  in  the  equation. 

Foui'  of  the  seven  unexpected  coefficients  have  absolute  values 
of  the  estimates  which  are  small  relative  to  the  estimates  of  their 
sample  standard  errors.  For  these  coefficients  one  cannot  reject  the 
hypothesis  that  the  true  parameters  are  zero.  The  remaining  three 
coefficients  call  for  an  alternative  theory  to  explain  the  unexpected 
f indings . 

Yj  influenced  Y^  in  a  negative  manner  rather  than  in  the 
expected  positive  fashion.  Part  of  the  reason  for  the  unexpected  sign 
may  be  that  the  dependency  was  reversed?  that  is,  Y^  influenced  Y^,  Low 
values  of  Y^,  which  show  a  low  level  of  receipts  into  Vancouver,  mean  less 
rapeseed  is  available  for  export  (flows)  or  addition  to  stocks.  Consequently, 
a  shortage  of  the  physical  commodity  in  the  deliverable  position  may 
evolve.  With  a  shortage  of  rapeseed  at  Vancouver  to  fulfill  delivery 
obligations  the  elevator  companies  may  be  forced  to  cover  their  short 
positions.  This  added  buying  by  hedgers  could  lead  to  a  widening  of  the 
basis.  Circumstances  of  low  receipts  and  low  stocks  are  some  conditions 

*  Carl  F,  Christ, Econometric  Models  and  Methods  (New  York: 

John  Wiley  and  Sons,  Inc,,  19661,  p.”598. 
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that  nurture  a  squeeze. 

The  second  variable  that  appeared  to  exert  an  influence  in  a 
manner  opposite  expectations  was  Z^  in  Equation  1.  The  cash  price  six 
weeks  ago  appears  to  influence  receipts  negatively.  A  negative  estimated 
coefficient  suggests  the  supply  curve  for  cash  rapeseed  is  downward 
sloping.  Clearly  a  negative  slope  would  indicate  irrational  behavior. 

Rather  than  assume  irrational  behavior,  one  might  question  the 
appropriateness  of  the  lag  in  Z^.  Perhaps  the  lag  between  sales  a nd  receipts 
may  be  less  than,  or  longer  than,  the  assumed  six  weeks. 

The  third  variable  with  an  unexplained  sign  is  the  variable  Zg 
in  Equation  4.  It  had  been  expected  that  the  amount  that  stocks  of 
rapeseed  in  the  previous  week  differed  from  the  allowable  limit  would 
influence  present  week  stocks  in  a  positive  fashion.  The  negative  sign 
of  the  estimate  is  puzzling.  Further  research  would  be  needed  to  uncover 
the  explanation  for  the  unexpected  sign. 

Of  the  seven  estimated  coefficients  displaying  expected  signs, 
only  three  had  estimated  slope  terms  that  were  larger  than  their  corresponding 
sample  errors.  Two  of  the  estimates,  Y^  and  Yg,  were  found  in  Equation  2, 
suggesting  that  the  receipts  of  rapeseed  and  cash  basis  were  significant 
in  determining  the  cash  price.  Both  of  the  variables  effected  the  cash 
price  in  a  negative  manner  as  had  been  deduced  earlier.  The  remaining 
four  estimates  with  expected  signs  had  low  "significance"  ratios; 
therefore,  the  hypothesis  that  the  true  parameter  in  each  case  was  zero 
could  not  be  rejected.  In  the  first  equation  the  variable  Zg,  although 
displaying  the  anticipated  sign,  had  an  estimated  standard  error 
approximately  equal  to  the  slope  term.  Apparently,  the  car loadings  of 


wheat  in  the  previous  week  were  not  significant  in  determining  the 
receipts  of  rapeseed  into  Vancouver,  A  tentative  explanation  of  the  low 
level  of  significance  may  be  that  during  the  harvest  period  low  delivery 
quotas  for  all  grains  are  imposed.  The  important  "bottleneck”  will  then 
occur  at  the  farm  level  and  not  with  boxcar  allocation.  In  the  second 
equation  had  a  low  level  of  significance.  It  had  been  hypothesized  that 
exports  in  the  previous  week  would  influence  the  quantity  of  rapeseed 
demanded  in  the  following  week,  A  positive  coefficient  was  expected  and 
did  occur.  The  lack  of  significance  may  be  explained  by  the  fact  that  only 
a  very  small  proportion  of  the  year’s  total  exports  move  out  during  the 
harvest.  The  two  remaining  estimates  with  expected  signs  and  low 
significance  were  found  in  Equation  3«  For  both  and  in  Equation  3 

one  could  not  reject  the  hypothesis  that  the  true  parameter  was  zero. 
Restricted  Quota  Submodel 

The  Restricted  Quota  submodel  produced  the  following  coefficient 
estimates • 


X,  4.  =  314.6  -  60.73X,  *  -  .03438Zo  *  +  .5835Z,.  4  +  .003016Z,;  x  +  U,  x 
’  (35.32 (.07369 )d,t  (2^5)5>t  (.006117)  ’  1,t 

X„  *  =  257.3  -  .045071,  x  -  28. W,.  x  +  . 0004978 Z„  4  +  U0  .. 

2,t  UimT L,t  (7.893)  ^  (.oio28)  2*t 

I,x=  2.532  -  ,0l829Yo  x  +  .0005365X|,  x  -  ,009301Zo  4  +  .0003010Z,,  x 

-),t  (Too 52747’ ^  (Tooo^SttT’1  r.oT4I)"3,t  Coogz^W)  ’ 


+  U3,t 
1299  +  176X 


x  =  1299  +  176Xo  x  +  .05958Z/,  x  -  .6871Zo  X  +  U,,  x 
4>t  (SO?’1  (To^T’  (.09i5)8,t  4,t 


In  this  submodel  there  were  four  coefficients  with  unexplained 
signs.  Two  of  the  four  coefficients,  Zg  and  in  Equation  1,  had  sample 
standard  errors  that  were  high  in  relation  to  the  estimated  coefficient, 


49 


and  one  cannot  reject  the  hypothesis  that  the  true  parameter  for  both 
Zg  and  Z2  is  zero.  In  this  submodel  as  in  the  Harvest  submodel  the  cash 
basis  appears  to  influence  the  receipts  at  Vancouver  in  a  negative 
manner  rather  than  in  a  positive  manner  as  was  deduced.^  The  second 
significant  unexplained  coefficient  was  Zg  in  Equation  4.  In  this 
submodel  as  well  as  the  Harvest  submodel  this  variable,  which  represented 
the  difference  between  total  stocks  and  the  legal  limit  at  Vancouver, 
influenced  stocks  in  the  next  week  in  a  negative  manner. 

A  tentative  explanation  for  the  unexpected  signs  of  the 

2 

estimates  for  Y^  and  Y^  has  been  given  for  the  Harvest  submodel.  If 
the  lines  of  causation  between  Y^  and  Y^  flow  from  Y^  to  Y^  instead  of 
the  reverse  as  had  been  hypothesized,  the  expected  sign  would  be  negative 
The  remaining  estimates  with  unexpected  signs,  Z ^  and  Zg,  have  also  been 
dealt  with  in  the  Harvest  submodel.  The  variable  Zg,  carloadings  of 
wheat  in  the  previous  week,  had  an  unexpected  sign  but  also  a  low 
significance  ratio.  One  could  not  reject  the  hypothesis  that  the  true 
parameter  for  Zg  is  zero.  For  the  remaining  five  estimates  the  hypothesis 
that  the  time  parameter  is  zero  could  not  be  rejected. 

The  estimated  coefficient  for  Z^  in  Equation  1,  while  displaying 
the  correct  sign,  had  a  "significance"  ratio  of  .24.  In  other  words, 
rising  street  prices  appeared  to  be  insignificant  in  affecting  the  receipts 
of  rape seed  into  Vancouver.  Perhaps  if  street  prices  for  Saskatchewan 
and  Manitoba  had  been  added,  the  results  may  have  been  different.  The 

1  See  page  33. 

o 

See  page  46. 
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receipts  of  rapeseed  (Y^)  in  Equation  2  appeared  to  be  insignificant  in 
explaining  the  cash  price.  The  receipts  have  two  uses;  as  flows  and  as 
stocks.  At  any  one  time  the  cash  price  refers  to  stocks,  and  if  the 
receipts  are  used  as  flows  the  correspondence  would  necessarily  be  low. 

In  the  same  equation  it  was  noted  that  exports  in  the  previous 
week  are  not  significant  in  explaining  the  cash  price  this  week.  In 
attempting  to  rationalize  the  low  level  of  significance,  an  account  must 
be  taken  of  a  function  of  the  futures  market 9  namely,  discountin  of 
information.  The  actual  export  sales  are  announced  when  they  are  made. 

The  sale  is  often  months  before  the  delivery  period.  A  reason  for  the  low 
level  of  significance  may  be  that  the  market  may  have  already  discounted 
the  sale. 


In  Equation  3  the  estimate  for  Z^  also  appeared  to  be  not 
significantly  different  from  zero.  The  level  of  stocks  discounted  by  the 
number  of  days  left  until  the  near  month  futures  expired  was  thought  to 
indicate  the  urgency  of  a  shortage  of  stocks.  In  Equation  4  the  variable 
also  had  a  low  level  of  significance  in  explaining  the  behavior  of  the 
level  of  stocks  at  Vancouver.  In  other  words,  the  visible  supply  of 
rapeseed  appeared  not  to  influence  the  level  of  stocks.  The  low  level  of 
significance  for  Z^  and  Z ^  should  be  investigated  further. 

Open  Quota  Submodel 

For  the  final  submodel,  the  Open  Quota,  the  following  estimates 
were  produced. 


W  t  =  3?2.8  -  59.457,  +  -  .0023332,  +  +  1032Z,  .  -  .016172^  +  U.  . 

’  (42.43)'’’t  (.0476  (2.433T-J,t  (. 00591)°’ 1  1,t 

4.  =  317  -  .074391,  -  133.9To  ^  +  .007423Zr,  -  .08877Z„  ,  +  U„  . 
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Of  the  total  of  15  coefficient  estimates,  three  produced  signs 


opposite  to  what  had  been  expected*  In  addition,  all  three  of  them  had 
absolute  values  of  the  coefficient  estimates  that  were  large  enough,  in 
relation  to  the  corresponding  estimates  of  the  sample  standard  error,  so 
one  could  not  accept  the  hypothesis  that  the  true  parameters  are  actually 


zero.  Two  of  the  coefficients,  Y^  and.  Zg»  had  appeared  under  the  same 


circumstances  in  Equation  1  and  Equation  4,  respectively,  in  the  first 
two  submodels.  In  this  case  the  sign  of  in  Equation  3  was  also 
unexpected  and  significant.  For  the  Harvest  submodel  the  estimated 
coefficient  had  a  negative  sign  and  was  nearly  significant.  In  the 
Restricted  Quota  submodel  the  estimated  coefficient  for  in  Equation  3 
was  nearly  significant.  The  visible  supplies  were  expected  to  show  a 
positive  relationship  to  the  basis,  as  suggested  by  the  theory  of  the 
price  of  storage.  Further  investigation  would  be  needed  to  explain  the 
unexpected  sign. 


Of  the  12  estimated  coefficients  with  expected  signs,  eight 


had  " significant”  ratios  that  were  large.  The  four  estimates  not 
significantly  different  from  zero  occurred  in  the  first  two  equations. 

In  Equation  1  the  estimated  coefficient  was  very  low  in  relation  to  the 
corresponding  estimated  standard  error.  In  the  same  equation  the  estimated 
coefficient  for  Zc  was  also  not  significantly  different  from  zero.  Both 
of  the  estimates  referred  to  prices  applicable  to  Tuesday  of  a  given 
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week.  It  had  been  hypothesized  that  these  prices  would  influence  flows 
for  an  entire  week.  The  low  level  of  significance  may  simply  be  the 
result  of  attempting  to  explain  too  much  with  a  single  price.  The 
remaining  two  nonsignificant  estimates  occurred  in  Equation  2.  The 
dependent  variable  in  Equation  2  was  the  cash  price  of  rape seed.  Receipts 
of  rape seed,  although  displaying  a  negative  relationship  to  the  cash 
price,  did  not  appear  to  be  significant. 

The  final  estimate  which  was  not  significant  was  Z^,  A  possible 
explanation  for  a  low  level  of  significance  for  this  variable  has  been 
given  for  the  Harvest  and  Restricted  Quota  period.*  The  same  reasoning 
can  be  applied  for  this  submodel. 

In  the  Open  Quota  submodel  the  proportion  of  estimated  coefficients 
with  expected  signs  was  higher  than  for  any  other  submodel.  Furthermore, 
the  proportion  of  the  estimates  that  displayed  the  correct  sign  and  were 
significantly  different  from  zero  was  highest  in  the  Open  Quota  submodel. 

A  Reexamination 

In  the  previous  section  the  estimated  coefficients  were  examined 
for  each  submodel.  In  this  section  the  investigation  will  center  around 
examining  the  nature  of  the  coefficient  estimates  over  the  entire  crop 
year.  Initially  it  was  proposed  that  the  influence  of  certain  variables 
altered  at  distinct  periods  through  the  crop  year.  In  response  to  this 
hypothesis  the  crop  year  was  broken  up  into  mutually  distinct  periods. 

Each  of  these  periods  was  studied  separately.  It  has  been  noted  that 
some  coefficient  estimates  alter  with  respect  to  signs  and  level  of 

*  See  pages  48  and  50. 
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significance  over  all  the  submodels.  An  attempt  will  be  made  to  determine 
whether  the  division  of  the  crop  year  is  warranted  by  the  changes  in  the 
coefficient  estimates.  For  this  analysis  the  signs  of  the  estimated 
coefficients  as  well  as  a  "significance  ratio"  are  shown  for  the  entire 
model  in  the  following  tabled  The  sign  of  the  ratio  indicates  the  sign 
of  the  estimated  coefficient.  For  purposes  of  determining  significance, 
the  absolute  value  of  the  ratio  is  taken  into  consideration. 

Two  general  trends  were  observed  by  viewing  the  alteration  of 
estimates  over  the  crop  year.  Generally,  the  level  of  significance 
increased  for  those  estimates  displaying  the  expected  sign  as  the  crop 
year  progressed.  The  only  exception  to  this  general  tendency  was  the 
estimate  for  Y^  in  Equation  2,  Although  the  sign  of  the  estimate  is 
expected,  the  level  of  significance  decreased  over  the  submodels.  For 
the  latter  two  submodels  the  true  coefficient  of  Y^  was  not  significantly 
different  from  zero.  In  three  instances  the  estimate  had  an  unexplained 
sign  in  the  Harvest  model  but  appeared  in  the  later  submodels  mth  the 
expected  sign  and  significantly  different  from  zero.  Specifically  note 
the  change  in  signs  the  variable  Z^  in  Equation  3  and  the  variables 
Y^  and  in  Equation  4  over  the  crop  year. 

Another  general  trend  observed  was  that  the  level  of  significance 
of  the  estimates  with  unexpected  signs  decreased  throughout  the  crop 
year.  The  estimated  "significance  ratio"  of  Y^  in  Equation  1  decreased 
sharply  over  the  Restricted  and  Open  Quota  submodels.  Similarly  the 


*  See  Table  5.  The  "significance  ratio"  is  used  as  a  crude 
measure  of  signif icance •  A  more  complete  explanation  of  this  ratio  and 
its  theoretical  background  is  given  in  the  reference  cited  on  page  46 . 
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Table  5 

"SIGNIFICANCE  RATIOS”  OF  THE  ESTIMATED  COEFFICIENTS 
FOR  THE  COMPLETE  MODEL 


Equation  Submodel 

Dependent 

Variable 

Explanatory 

Variables 

*3 

Z2 

Z5 

z6 

1 

Harvest 
Restricted  Quota 
Open  Quota 

h 

-4.52 

-1.72 

-1.40 

-1.83 

-.47 

-.05 

.24 

.53 

-1.02 

.49 

-2.73 

*1 

Y3 

Z7 

Z9 

2 

Harvest 
Restricted  Quota 
Open  Quota 

V 

-1.57 

-.40 

-.84 

-1.70 

-3.57 

-5794 

.19 

.05 

M 

-3.85 

Y2 

*4 

zi 

Z3 

z4 

3 

Harvest 
Restricted  Quota 
Open  Quota 

*3 

-1.88 

-375? 

-235 

.71 

1.11 

2.31 

-.24 

.95 

-.66 

-1.22 

-1.04 

1.17 

-2.31 

x3 

Z4 

Z8 

4 

Harvest 
Restricted  Quota 
Open  Quota 

*4 

-.51 

1.99 

ii2l 

-.92 

.91 

2.48 

-5VlS 

-7.51 

-5.32 

Note:  Significance  ratio  is  given  by  Estimated  slope  term 

*  _  TJstimated  standard  Error 

A  line  beneath  the  ratio  indicates  a  sign  as  expected  from  theory. 
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significance  level  of  Z^  in  Equation  1  dropped  very  sharply  in  the 
Restricted  and  Open  Quota  submodels* 

In  summary,  it  appears  that  the  division  of  the  crop  year  into 
submodels  was  justified  on  the  basis  of  the  coefficient  estimates 
produced.  In  three  cases  the  estimates  changed  signs  between  the  Harvest 
and  Restricted  Quota  period.  The  estimated  coefficient  for  Z^  in 
Equation  1  had  the  expected  sign  in  the  Harvest  submodel  but  displayed  a 
positive,  unexpected  sign  in  the  Restricted  Quota,  The  estimates  for 
and  Z ^  in  Equation  3  had  unexpected  but  insignificant  signs  in  the 
Harvest  submodel  but  had  expected  signs  in  the  Restriced  Quota  submodel. 

There  was  also  a  marked  distinction  between  the  estimates  produced 
in  the  Restricted  Quota  and  the  Open  Quota  period.  There  was  only  one 
sign  change  for  the  estimates  between  the  two  submodels.  Again,  the 
coefficient  estimate  for  Z^  in  Equation  1  influenced  the  receipts  in  an 
opposite  manner  in  each  submodel.  In  the  Restricted  Quota  the  estimate 
Y^  5  appeared  with  a  positive,  unexpected  sign.  For  the  Open  Quota 
period  the  same  estimate  entered  the  equation  in  a  negative,  expected 
manner.  A  further  distinction  between  the  latter  two  submodels  was  the 
tendency  for  the  estimates  of  the  coefficients  to  have  a  higher  level 
of  significance.. 

It  would  appear  from  the  preeeeding  discussion  that  the  model 
appeared  to  explain  a  greater  proportion  of  the  variation  in  the  cash 
basis  as  the  crop  year  progressed.  This  conclusion  is  also  substantiated 
by  the  observations  gleaned  from  the  submodel  discussion.  It  had  been 
noted  in  the  previous  section  that  the  Open  Quota  submodel  had  a  higher 
proportion  of  estimates  with  the  expected  sign  than  either  of  the  other 


two  submodels. 
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Table  6  sums  up  the  observation  that  the  Open  Quota  conforms 
most  closely  to  the  results  expected  from  the  theoretical  deduction.  The 
proportion  of  estimates  displaying  the  expected  sign  was  the  highest  for 
both  total  numbers  and  significant  variables.  The  proportion  of  estimates 
with  unexpected  signs  also  decreased  in  the  Open  Quota  submodel. 

For  the  purposes  of  this  study  the  variables  that  contribute 
directly  to  the  basis  are  of  highest  importance.  The  variables  that 
affect  the  basis  have  different  characteristics  through  the  crop  year,  so 
their  contribution  will  be  measured  over  the  respective  submodels.  The 
variables  that  contribute  the  most  towards  explanation  of  the  variance 
of  the  basis  are  naturally  the  most  important. 

For  the  Harvest  submodel  the  most  influential  variable  affecting 
the  basis  is  the  cash  price  for  rapeseed  basis  in  store  Vancouver.  As 
deduced,  there  is  a  negative  relationship  between  the  cash  basis  and  the 
cash  price.  Several  other  variables  appear  to  influence  the  basis  during 
the  Harvest  period  in  a  manner  suggested  by  theory;  however,  the  estimated 
parameters  for  both  of  the  variables  are  not  significantly  different  from 
zero. 

For  the  Restricted  Quota  period  the  cash  price  again  appeared 
the  most  important  variable  in  terms  of  explanation  of  basis  variance. 

In  this  case  the  negative  relationship  was  even  more  significant  than  in 
the  Harvest  period.  The  visible  supply  minus  stocks  in  Vancouver  influenced 
the  basis  in  a  positive  fashion  as  deduced  from  the  Theory  of  the  Price 
of  Storage.  The  third  most  important  variable  was  the  level  of  stocks 
in  Vancouver,  which  also  influenced  the  basis  in  a  positive  manner. 

For  the  final  period  the  cash  price,  level  of  stocks,  and  visible 
supply  appear  to  influence  the  basis  equally.  For  this  period  the  visible 
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Table  6 


COMPARISON  OF  COEFFICIENT  ESTIMATES  OVER  THE  SUBMODELS 


Harvest 

Restricted 

Open 

Quota 

Quota 

Total  Estimates 

14 

14 

15 

Number  of  Estimates 

in  the  Submodel  With; 

Ejected  Signs 

7 

10 

11 

Significant 

3 

5 

8 

Not  Significant 

4 

5 

3 

Unexpected  Signs 

7 

4 

4 

Significant 

3 

2 

3 

Not  Significant 

4 

2 

1 
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supply  tends  to  effect  the  basis  in  a  negative  manner.  A  negative 
coefficient  for  the  visible  supply  is  opposite  to  what  had  been  deduced. 

The  Fit  of  the  Model 

To  determine  the  fit  of  the  model,  the  estimated  values  for  the 
basis  were  calculated  and  compared  to  the  corresponding  actual  values. 

The  estimated  values  for  the  basis  were  calculated  by  inserting  the 
coefficient  estimates  for  each  submodel  into  the  structural  relation  of 
the  basis  for  that  submodel.  The  estimated  structural  relation  of  the 
basis  was  written  ass 

I3  =  43  [  3qY0  +  3Y  +  yZ] 

where  Y3  would  be  a  vector  of  expected  values  for  the  cash  basis. 

The  predicted  values  and  actual  observations  for  the  basis  are 
shown  in  Table  7.  These  same  values  were  also  plotted  to  further  clarify 
the  relationship.  Figures  2,  3»  and  4  refer  to  the  crop  years  beginning 
in  1965 i  1966,  and  1967,  respectively.  A  review  of  events  for  each  of  the 
crop  years  will  accompany  the  graph  in  order  to  show  how  the  factors  that 
have  been  included  in  the  model,  as  well  as  those  assumed  not  to  enter  the 
model,  have  influenced  the  basis. 

The  harvest  for  the  1965^1966  crop  year  began  in  the  latter  part 
of  August  and  was  virtually  complete  by  mid-October.  Acreage  for  the 
1965  crop  was  up  78  percent  from  the  1964  crop.  In  view  of  the  large 
expected  crop  exporters  agressively  sold  the  rapeseed  to  overseas  buyers. 
During  the  harvest  period  the  stocks  of  rapeseed  in  Vancouver  were  low, 
averaging  600  to  700  thousand  bushels.  At  the  same  time  farmer  deliveries 
to  country  elevators  were  low.  The  delivery  quotas  for  rapeseed  were  set 
at  three  bushels  per  seeded  acre  at  August  1,  1965,  and  increased  to 
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Table  7 

EXPECTED  AND  ACTUAL  VALUES  FOR  THE  CASH  BASIS 


Expected 

Actual 

1965 

Harvest 

Aug.  25 

0.466 

0,233 

Sept.  1 

0.4?? 

0.211 

8 

0.400 

0.253 

15 

0.170 

0.276 

22 

0.136 

0.290 

29 

0.285 

0.323 

Oct.  6 

0.304 

0.291 

13 

0.265 

0.229 

Restricted  Quota 

Oct.  20 

-0.850 

0.0 

27 

-1.024 

0.0 

Nov.  3 

-0.802 

-2.112 

10 

-0.944 

-3.354 

17 

-0.653 

-2.453 

24 

-0.662 

-2.088 

Dec.  1 

-0.422 

-0.803 

8 

-0.918 

-0.926 

15 

-0.403' 

-1.043 

22 

-0.353 

-0.225 

29 

-0.288 

0.0 

1966  Jan.  5 

-0.244 

-0.705 

12 

-1.666 

-0.679 

19 

-0.895 

-2.253 

26 

-1.52? 

-3.320  (-7.92) 

Feb.  2 

-0.858 

-2.877  (-5.26) 

Open  Quota 

Feb.  9 

-0.233 

-1,000 

16 

-0.832 

0.0 

23 

-0.365 

0.0 

Mar.  2 

-0.201 

-0.444 

9 

-0.092 

0.156 

16 

0.060 

0.302 

23 

0.074 

0.376 

30 

0.178 

0.177 

Apr.  6 

0.277 

0.309 

13 

0.185 

0.291 

20 

0.229 

0.219 

27 

-0.039 

0.117 

May  4 

0.119 

0.250 

11 

0.189 

0.246 

18 

0.177 

0.378 

25 

0.075 

-0.776 
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Table  7  (continued) 


Expected 

Actual 

June  1 

0.126 

-0.250 

8 

0.179 

-0.188 

15 

0.074 

-0.217 

22 

0.016 

-0.256 

29 

-0.168 

-0.313 

July  6 

-0.046 

-0.272 

13 

0.062 

0.228 

20 

0.114 

0.315 

27 

0.251 

0.166 

Harvest 

Aug.  24 

0.126 

0.333 

31 

0.204 

0.306 

Sept.  7 

0.242 

0.329 

14 

0.153 

0.238 

21 

0.038 

0.065 

28 

-0.071 

-0.286 

Oct.  5 

0.079 

0.0 

Restricted  Quota 

Oct.  12 

-0.562 

0.268 

19 

-0.598 

0.204 

26 

-0.557 

0.119 

Nov.  2 

-0.355 

0.222 

9 

-0.444 

0.289 

16 

-0.669 

0.368 

23 

-0.713 

0.261 

30 

-0.844 

0.323 

Dec.  7 

-0.776 

0.273 

14 

-0.495 

0.208 

21 

-0.792 

0.098 

28 

-0.958 

0.0 

>7  Jan.  4 

-0.458 

-0.174 

11 

-0.611 

-0.127 

18 

-0.773 

-0.082 

25 

-0.840 

0.077 

Feb.  1 

-0.942 

0.086 

8 

-0.988 

0.0 

15 

-1 .822 

-0.213 

22 

-1 .400 

-0.250 

Mar.  1 

-1.247 

-0.824 

8 

-1.504 

-2.655 

15 

-1.342 

-1.897 

22 

-1.358 

-2.143 

29 

-1.698 

-2.331 

Apr.  5 

-1.479 

-0.893 

Open  Quota 

Apr.  12 

-0.316 

0.408 

19 

-0.343 

0.0 

26 

-0.274 

0.0 
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Table  7  (continued) 


Expected 

Actual 

May  3 

-0.022 

-0.135 

10 

0.133 

-0.600 

17 

0.321 

0.029 

24 

0.158 

0.382 

31 

0.001 

0.393 

June  7 

-0.051 

0.370 

14 

-0.050 

0,319 

21 

-0.053 

0.250 

28 

-0.116 

0.091 

July  5 

-0.009 

0.007 

12 

0.046 

-0.071 

19 

0.072 

-0.448 

26 

-0.003 

0.394 

31 

-0.155 

0.413 

•vest 

Aug.  23 

0.264 

0.202 

30 

0.285 

0.217 

Sept.  6 

0.093 

0.235 

13 

0.108 

0.256 

20 

0.234 

0.282 

stricted  Quota 

Sept. 27 

-0.062 

0.313 

Oct.  4 

0.319 

0.333 

11 

0.412 

0.260 

18 

0.264 

0.233 

25 

-0.140 

0.167 

Nov.  1 

0.241 

0.055 

8 

0.438 

0.167 

15 

0.160 

-0.052 

22 

0.435 

0.729 

29 

0.115 

0.381 

Dec.  6 

-0.079 

0.357 

13 

0.136 

0.286 

20 

0.064 

0.238 

27 

-0.272 

0.114 

Jan,  3 

0.111 

0.207 

10 

0.060 

0.075 

17 

0.013 

0.247 

24 

0.389 

0.394 

31 

0.356 

0.356 

Feb.  7 

0.077 

0.308 

14 

-0.168 

0.267 

21 

0.182 

0.158 

28 

0.052 

0.0 

Mar.  6 

0.488 

0.364 

13 

0.637 

0.295 

20 

0.379 

0.423 

27 

0.560 

0.391 
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Table  7  (continued) 


Expected 

Actual 

Apr.  3 

0.293 

0.351 

10 

0.309 

0.300 

17 

0.269 

0.227 

Open  Quota 

Apr.  24 

0.063 

0.167 

May  1 

0.320 

0.444 

8 

0.157 

0.361 

15 

0.122 

0.329 

22 

0.206 

0.435 

29 

0.357 

0.387 

June  5 

0.403 

0.364 

12 

0.451 

0.313 

19 

0.382 

0.244 

26 

0.241 

0.118 

July  3 

0.228 

0.490 

10 

0.178 

0.331 

17 

O.366 

0.578 

24 

0.422 

0.570 

31 

0.448 

0.537 

*  The  values  in  brackets  are  the  actual  observed  values.  The  corresponding 
listed  values  are  scaled  for  the  purpose  of  plotting  the  variables. 
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FfGURE  2 


CASH  BASIS  FOR  RAPESEED 


See  footnote  for  Table  7  for  an  explanation  of  the  circled 

observations. 


CASH  BASIS  RAPESEED ($/C0NTR  ACT/DAY) 

3.00  -2.20  -1.40  -0.60  0.20  1.00 
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Figure 


CASH  BASIS  FOR  RAPESEED 
EXPECTED  AND  OBSERVED  VALUES 
FOR  1966-1967  CROP  TEAR 


SEP.  OCT.  NOV.  DEC.  JAN.  FEB.  MAR.  APR.  MAT  JUNE  JULT 


CASH  BASIS  RAPESEED  1$/C0NTRACT/DAY) 

-0.30  -0.10  0.10  0.30  0.S0  0.70 
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Figure 


*4 


CASH  BASIS  FOR  RAPESEED 
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five  bushels  on  September  2?,  1965.  Almost  immediately  after  harvest  was 
completed,  the  rate  of  export  shipments  increased  as  the  overseas  sales 
came  due*  The  shipments  had  to  draw  from  a  low  level  of  stocks  at 
Vancouver  and  a  low  level  of  commercial  supplies.  Within  three  weeks  of 
the  harvest  the  cash  basis  fell  from  about  0  to  -.335  dollars  per  contract 
per  day. 

The  delivery  quota  was  increased  to  eight  bushels  on  November  1, 
1965 ,  and  again  to  12  bushels  on  December  13 »  1965*  During  this  time 
period  with  low  levels  of  stocks  at  Vancouver  and  country  elevators  and 
a  heavy  demand  at  Vancouver,  the  basis  continued  to  fluctuate.  A  further 
complication  arose  due  to  the  shortage  of  boxcar  availability  for  the 
movement  of  rapeseed.  As  a  result  of  the  circumstances  a  seasonal  low 
of  -.8  dollars  per  contract  occurred  in  the  last  week  of  January.  The 
marketing  system  came  under  heavy  criticism  by  growers  and  grower 
organizations  for  causing  the  wide  price  fluctuations.  Essentially  the 
large  negative  basis  occurred  during  a  period  of  sharply  advancing  prices 
during  the  delivery  month.  In  market  parlance  this  situation  is  called 
a  "squeeze".  Usually  "squeezes"  or  corners  are  associated  with  market 
manipulation.  The  "squeeze"  on  rapeseed  during  the  1965-1966  crop  year 
was  not  a  manipulation  but  the  market  functioning  in  order  to  ration  a 
very  limited  supply  of  the  cash  commodity  over  a  heavy  demand.  Rationing 
was  accomplished  via  the  negative  basis,  and  the  firms  with  the  largest 
convenience  yields  eventually  held  the  stocks.  The  point  to  be  made  is 
that  the  market  did  not  fail,  rather  institutional  factors  existed  that 
overrode  the  normal  rationing  system  and  caused  an  artificial  or  contrived 
scarcity  of  the  cash  commodity.  On  the  last  day  in  January  the  delivery 
quota  for  rapeseed  was  declared  open.  The  basis  quickly  recovered  following 
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the  opening  of  the  quota.  For  the  remainder  of  the  crop  year  the  basis 
fluctuated  within  narrower  limits  and  its  behavior  was  more  closely 
approximated  by  the  model. 

The  1966  harvest  began  in  the  last  week  in  August  and  carried 
on  through  mid-November  because  of  poor  harvesting  conditions.  Farmer 
deliveries  were  low  during  the  Harvest  and  Restricted  Quota  period  as 
they  had  been  during  the  previous  year.  Stocks  at  Vancouver  were  near 
the  maximum  level  during  the  latter  part  of  the  harvest.  During  the 
first  part  of  the  new  year  export  shipments,  as  well  as  export  bookings 
for  March,  increased.  In  the  first  two  weeks  of  February  almost  1,7  mil, 
bushels  of  rape  seed  moved  out  as  exports.  As  in  the  previous  year  with 
low  stocks  at  Vancouver  and  a  heavy  export  demand,  the  prices  began  to 
rise.  Further  supplies  were  in  boxcars  on  track  but  usually  only  as 
part  of  a  shipment  of  other  grains.  Thus  the  loaded  boxcars  were 
virtually  dependent  on  the  movement  of  other  grains.  The  basis  reached 
a  seasonal  low  during  the  latter  part  of  March.  The  delivery  quota  was 
declared  open  on  March  31 »  1967.  Throughout  April  and  May  stocks  at  the 
seaboard  increased,  and  the  basis  again  fluctuated  within  narrower  limits. 

Favorable  harvest  weather  during  the  fall  of  1967  enabled  the 
rapeseed  harvest,  which  began  on  August  23,  to  end  about  five  weeks  later 
during  the  last  week  in  September.  From  the  end  of  harvest  the  cash 
price  gradually  drifted  downwards.  Larger  supplies  of  edible  oils,  with 
a  cutback  in  exports ,  spurred  the  decline  in  price.  Farmer  deliveries 
were  low,  partially  in  response  to  anticipated  higher  prices  and  partly 
due  to  the  quota  restriction.  On  April  19,  1968,  the  delivery  quota  for 
rapeseed  was  declared  open  and  larger  fanner  deliveries  resulted.  With 
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a  lack  of  exporter  demand  the  cash  price  again  drifted  lower,  until  a 
seasonal  low  of  $1.98  per  bushel  was  recorded  on  July  31 »  1968  -  a  drop 
of  49  cents  from  the  cash  price  of  $2.57  per  bushel  the  previous  harvest. 


CHAPTER  V 


LIMITATIONS  AND  FURTHER  RESEARCH 
Limitations  of  the  Study 

There  are  several  limitations  in  the  study  that  limit  the 
usefulness  of  the  results,  A  basic  premise  of  the  entire  model  was  that 
the  basis  was  determined  by  the  mutual  interaction  of  the  supply  and 
demands  for  stocks  and  flows  of  rapeseed.  Accurate  prediction  of  the 
basis  would  require  that  all  the  relationships  be  adequately  specified, 

A  basis  limitation  of  the  entire  model  is  the  inadequate  specification  of 
two  equations.  Equation  1,  which  expressed  the  supply  of  cash  rapeseed, 
had  only  two  coefficients  with  expected  signs  and  a  level  of  significance 
that  suggested  a  true  relationship  did  exist.  Most  of  the  coefficients, 
together  with  their  estimated  standard  errors,  either  showed  a  lack  of 
a  true  relationship  or  an  existing  relationship  with  an  unexpected  sign. 

The  impact  of  an  inadequate  specification  is  felt  throughout  the  entire 
model  by  virtue  of  the  simultaneous  estimation  procedure.  The  specification 
problem  is  apparent  in  Equation  4,  which  determines  the  weekly  level  of 
stocks  at  Vancouver.  Only  three  out  of  the  nine  estimates  produced  for 
this  equation  indicated  a  true  relationship  as  had  been  expected.  Again 
this  inadequacy  is  reflected  throughout  the  entire  model. 

Another  shortcoming  of  the  study  was  the  proportion  of  coefficients 
with  a  low  level  of  significance.  Of  a  total  of  43  estimated  coefficients, 
only  25  had  values  of  the  estimated  slope  term  which  was  at  least  as  high 
as  the  value  of  their  respective  estimated  standard  errors.  Furthermore, 
eight  of  the  25  significant  coefficients  had  unexpected  signs;  the 
remaining  17  coefficients  appeared  to  show  that  the  true  relationship 
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conformed  to  the  deduced  relationship. 

Another  limitation  of  the  model  was  the  presence  of  estimated 
coefficients  with  unexpected  signs.  In  some  cases  the  values  of  the 
estimates  were  low  in  relation  to  the  estimated  standard  error,  and  one 
could  not  reject  the  null  hypotheses;  that  is,  some  of  the  coefficients 
did  not  differ  significantly  from  zero.  In  several  instances  the  estimates 
that  had  unexpected  signs  were  significantly  different  from  zero.  Two 
variables  produced  significant,  unexpected  coefficients  in  all  three 
submodels.  The  cash  basis,  Y^  in  Equation  1,  and  the  actual  stocks 
minus  1.5  million,  Zq  in  Equation  4,  both  appeared  in  a  manner  opposite 
to  what  had  been  deduced.  Two  other  coefficients  of  this  nature  also 
existed  but  were  significant,  or  nearly  significant,  in  only  one  submodel. 
They  were  Z^  in  Equation  1  for  the  Harvest  submodel  and  in  Equation 
3  for  the  Open  Quota  submodel. 

At  the  outset  it  was  felt  that  enough  changes  occurred  in  the 
nature  of  the  variables  over  the  crop  year  to  justify  segmenting  the 
crop  year  into  submodels.  Tiro  of  the  subdivisions  represented  a  change 
in  an  exogenous  factor,  the  quota  on  delivery  of  rapeseed.  The  separation 
of  the  Restricted  Quota  and  Open  Quota  appeared  to  be  justified  by  the 
nature  of  the  estimates  produced  for  each  of  these  submodels.  The  third 
subdivision  or  period  was  segmented  because  of  actual  rate  of  harvesting 
the  crop  was  felt  to  be  a  significant  factor.  Although  the  estimates  in 
the  Harvest  submodel  differed  from  the  Restricted  Quota,  the  rate  of 
harvesting  itself  was  not  significant.  The  low  significance  suggests  that 
some  other  factor  served  to  justify  the  segmentation  of  the  harvest 
period. 
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Another  limitation  of  the  model  may  be  the  estimation  procedure 
itself.  The  three-stage  least  squares  method  has  few  restrictions,  save 
the  basic  assumption  that  the  error  terms  are  uncorrelated  with  the 
included  variables.  The  presence  of  a  high  correlation  between  the 
variables  and  the  error  term  could  introduce  a  bias  into  the  estimation 
procedure . 

Other  limitations  undoubtedly  exist,  such  as  inaccuracy  on  the 
observations  of  the  variables;  however,  the  influence  of  any  further 
limitations  might  be  slight  compared  to  the  shortcomings  listed. 

Further  Research 

Science  emerges  from  the  other  progressive  activities 
of  man  to  the  extent  that  new  concepts  arise  from  experiments 
and  observation,  and  the  new  concepts  in  turn  lead  to  further 
experiments  and  observations, 

In  the  previous  section  the  limitations  of  the  results,  model, 
and  theory  were  presented  in  the  order  in  which  the  shortcomings  were 
thought  to  influence  the  results.  The  limitations  in  themselves  indicate 
the  need  for  further  research.  Hopefully  further  research  would  not 
only  improve  the  accuracy  of  the  predictive  ability  of  the  model  but 
also  shed  light  on  some  of  the  puzzling  relationships  uncovered  by  this 
study. 

The  first  step  in  the  expansion  of  this  study  should  be  an  attempt 
to  explain  and  decrease  the  variance  of  the  estimates.  The  crude  measure 
used  for  establishing  significance  of  the  estimates  was  an  examination  of 
the  ratio  of  the  estimated  slope  term  over  the  corresponding  estimated 

J.B.Conant,  On  Understanding  Science  (London:  Oxford 
University  Press  19^7) »  pp.  26-2?. 
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standard  error.  A  decrease  in  the  standard  error  or  variance  would 
increase  the  level  of  significance.  In  the  initial  construction  of  the 
equations  an  attempt  to  mitigate  the  impact  of  some  of  the  exogenous 
factors  necessitated  the  division  of  the  model  into  submodels.  Other 
exogenous  variables  were  difficult  to  quantify  and  had  to  be  excluded  from 
the  model.  In  effect,  the  exclusion  of  these  variables  was  tantamount  to 
assuming  their  effect  was  negligible.  At  times  these  factors  could  combine 
to  produce  a  set  of  observations  with  large  deviations  from  the  least- 
squares  line.  In  calculating  the  variance  of  these  observations,  the 
deviations  were  squared,  magnifying  the  difference.  A  particular  example 
of  a  set  of  circumstances  that  produced  observations  of  this  nature  are  the 
market  squeezes  in  1965  and  1966.  An  approach  to  the  solution  of  this 
problem  might  involve  the  use  of  a  dummy-variable.  The  following  procedure 
might  be  used.  Initially  an  artificial  variable  is  constructed  to 
indicate  the  presence  of  overriding  exogenous  factors.  If,  in  the 
subjective  opinion  of  the  researcher,  an  overriding  factor  is  influencing 
the  data,  the  new  variable  enters  the  model  with  a  unit  value.  Conversely, 
if  no  unaccountable  factors  are  present  at  the  time,  the  variable  enters 
the  model  constrained  to  a  zero  value.  This  procedure  would  exclude 
those  observations  produced  in  circumstances  outside  the  hypothesized 
framework .  The  variance  of  the  estimates  would  consequently  be  reduced, 
and  a  truer  measure  of  significance  would  be  gained.  Results  from  work 
along  those  lines  would  undoubtedly  improve  the  specification  of 
Equations  1  and  4. 

A  second  approach  for  further  study  should  involve  an  attempt 
to  explain  the  presence  of  those  variables  with  unexpected  signs  and  a 
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high  level  of  significance.  Research  of  this  type  would  call  for 
development  of  an  alternate  theory,  drawing  from  economic  principles 
and  market  observation, 

A  further  refinement  could  involve  a  restructuring  of  the 
model  into  different  submodels.  The  distinction  between  Restricted 
Quota  and  Open  Quota  periods  was  simply  in  the  level  of  the  quota.  A 
logical  extension  would  then  involve  segmenting  the  entire  portion  of  the 
crop  year  not  in  Open  Quota  to  the  various  quota  changes.  Table  3  in 
the  Appendix  gives  some  indication  of  the  number  of  submodels  that  would 
be  required.  At  the  same  time  an  attempt  should  be  made  to  determine 
and  quantify  the  actual  factors  involved  by  the  legislative  body  to  set 
or  alter  the  quotas.  It  is  apparent  that  the  level  of  quotas  play  an 
important  role  in  the  physical  flow  and  speculative  demand  of  rapeseed. 
With  the  determination  of  the  set  of  factors  influencing  quota  levels, 
a  new  equation  could  be  inserted  into  the  model.  The  new  equation, 
consisting  of  variables  used  for  quota  changes,  would  be  used  for 
signalling  a  quota  change  and,  hence,  introduction  of  a  new  set  of 
parameters  for  the  basis  forecast. 

Finally,  an  entirely  different  model  and  estimation  procedure 
might  be  used  in  an  attempt  to  determine  the  basis.  The  results  of  this 
model  could  provide  some  valuable  preliminary  information,  namely,  the 
relevance  or  lack  of  relevance  of  the  variables  included  in  the  present 
study. 
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CHAPTER  VI 


SUMMARY-,  CONCLUSION,  AND  IMPLICATION 
Summary 

The  rapeseed  trade  in  Canada  makes  extensive  use  of  the  futures 
market  for  hedging  of  rapeseed.  As  such,  one  of  the  most  important 
variables  in  the  hedging  program  is  the  cash  basis  for  rapeseed.  The 
cash  basis  is  the  difference  between  the  price  of  the  cash  or  spot 
rapeseed  and  the  price  of  the  near  month  futures  contract.  In  this  study 
the  basis  was  divided  by  the  number  of  days  left  until  the  near  month 
futures  contract  matured.  This  division  procedure  was  thought  to  remove 
the  implicit  time  consideration  in  determining  the  return  for  storage. 

This  examination  was  an  attempt  to  determine  the  factors  influencing 
the  cash  basis  in  the  short  run  (over  weekly  intervals).  It  was  hoped 
that  relationships  would  be  uncovered  to  provide  useful  information  for 
the  grain  trade  in  the  employment  of  hedging.  The  economic  benefit  of 
positive  findings  would  be  expressed  in  the  reduction  of  costs  for 
firms  engaged  in  the  rapeseed  industry. 

An  investigation  of  the  theoretical  aspects  of  basis  behavior 
and  the  structure  of  the  rapeseed  market  yielded  the  basic  hypothesis  of 
this  study.  The  theoretical  formulation  drew  heavily  on  the  theory  of 
the  price  of  storage,  which  indicated  a  positive  relation  between  the 
cash  basis  and  levels  of  stocks.  The  investigation  of  rapeseed  marketing 
in  Canada  delineated  some  of  the  exogenous  factors  that  influence  the 
rapeseed  economy.  At  the  center  of  the  inquiry  lay  the  premise  that  the 
basis  was  determined  by  the  interaction  of  the  supply  and  demand  for  stocks 
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and  the  supply  and  demand  for  flows  of  rapeseed.  The  structure  of  the 
rape seed  market  indicated  various  institutional  factors  that  were 
expected  to  influence  the  market  in  a  different  manner  throughout  the 
crop  year.  In  response  to  this  observation  the  crop  year  was  split 
into  three  distinct  periods:  the  Harvest  period,  the  Restricted  Quota 
period,  and  the  Open  Quota  period.  For  each  of  these  periods  four 
relationships  were  specified,  two  representing  the  supply  of  rapeseed  at 
Vancouver  and  two  representing  demand  for  rapeseed  at  Vancouver.  All 
three  periods  or  submodels,  taken  together  with  the  specified  relationships, 
attempted  to  represent  the  basis  behavior  over  an  entire  crop  year*. 

Estimates  for  the  structural  parameters  were  produced  for  each  submodel 
by  a  three-stage  least  squares  procedure.  Weekly  data  for  the  period 
August  11,  1965 *  to  July  31 t  1968,  were  used  to  generate  the  estimates. 

The  results  of  the  model  fell  into  three  categories.  Of  the 
total  number  of  estimates,  56  percent,  in  conjunction  with  their  standard 
errors  indicated  a  true  relationship  existed.  Almost  70  percent  of  this 
group  had  signs  that  conformed  to  the  theoretical  discussion.  The 
remaining  30  percent  of  the  estimates  indicated  a  true  relationship  but 
with  an  unexpected  sign. 

The  final  category  contained  44  percent  of  the  total  number  of 
estimates,  which,  together  with  their  standard  errors  indicated  that  a 
true  relationship  did  not  exist.  Mention  should  be  made  here  of  the 
particular  high  variance  characteristic  of  the  model  which  tended  to 
artificially  decrease  the  level  of  significance  of  the  estimates.  If 
some  of  the  institutional  factors  evident  in  the  rapeseed  economy  could 
be  quantified  or  included  as  dummy- variables  in  the  model,  the  variance 
of  the  estimates  in  this  category  could  be  substantially  reduced. 


. 


76 


The  variables  that  appeared  to  be  indicative  of  "real  world” 
behavior  in  the  manner  that  had  been  deduced  were: 

1.  Weekly  receipts  of  rapeseed  in  Vancouver; 

2.  Price  of  cash  rapeseed  basis  in  store  Vancouver; 

3.  The  cash  basis  for  rapeseed; 

4.  Stocks  of  rapeseed  in  Vancouver: 

5.  Visible  supply  of  rapeseed; 

6.  Carloading  of  wheat;  and 

7.  Fanner  deliveries  of  rapeseed. 

As  a  general  conclusion  the  effect  of  these  variables  tended  to  increase 
over  the  crop  year.  In  terms  of  explanation  of  the  behavior  of  the  basis 
the  factors  also  appeared  to  alter  over  the  crop  year.  For  the  Harvest 
period  the  cash  price  for  rapeseed  affects  the  basis  in  a  negative  manner. 
For  the  Restricted  Quota  period  the. negative  effect  of  the  cash  price  was 
the  most  influential ,  followed  by  the  visible  supply  of  rapeseed  and 
stocks  of  rapeseed  at  Vancouver.  For  the  Open  Quota  period  the  cash 
price f  level  of  stocks,  and  visible  supply  influenced  the  basis  equally. 

Conclusions  and  Implications 

Direct  application  of  the  model  for  commercial  use  in  fore¬ 
casting  basis  is  restricted.  However,  the  findings  can  be  practically 
applied  in  pointing  out  exogenous  institutional  factors  that  can  have 
deleterious  effects  on  the  pricing  efficiency  of  the  rapeseed  market. 
Further  refinement  of  the  predictive  ability  would  make  the  model  more 
appropriate  for  commercial  enterprise.  An  entire  market  operation  can 
be  cast  into  two  segments  for  the  purpose  of  examining  its  efficiency. 

The  physical  functions  such  as  storage,  transportation,  and  handling 
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compose  the  operational  aspects  of  the  market.  The  remaining  segment  is 
the  part  of  the  market  that  discovers  and  determines  price. 

If  an  adverse  relationship  between  pricing  efficiency  and 
operational  efficiency  exists,  the  market  is  functioning  at  sub-optimum 
levels.  There  were  strong  indications  that  pricing  efficiency  was 
impeded  by  institutional  components  in  the  operational  dimension  of  the 
rapeseed  industry.  The  deficiency  in  the  pricing  dimension  is  often 
attributable  to  particular  acts  of  legislation  that  superceded  the 
market.  The  quota  on  the  farmer  delivery  of  rapeseed,  the  requirement  of 
shipping  orders,  and  the  limitation  of  the  stocks  of  rapeseed  at  Vancouver 
were  all  institutional  elements  in  the  operational  sector  which  weakened 
the  pricing  efficiency. 

The  first  area  for  consideration  is  the  frequency  of  and  the 
length  of  market  squeezes.  Erratic  price  fluctuations  and  a  large,  negative 
basis  are  the  consequence  of  a  squeeze.  In  both  of  the  crop  years,  1965- 
1966;  and  1966-1967 ,  the  opening  of  the  quota  appeared  to  restore  the 
basis  to  a  more  normal  state.  At  times  the  flow  of  rapeseed  into  the 
commercial  market,  which  would  ease  the  effects  of  the  squeeze,  is 
restricted  by  the  delivery  quota.  The  operational  efficiency  of  the 
market  is  adversely  affected  by  the  restriction  of  flows.  The  impact 
of  the  restriction  of  flows  will  also  be  felt  in  the  pricing  dimension. 

Two  solutions  seem  apparent.  The  first  alternative  involves 
abolishing  the  quota  and  allowing  the  price  structure  to  determine 
the  flow  of  rapeseed.  A  second  alternative  would  be  to  increase  the 
flexibility  of  the  quota  system  to  respond  more  quickly  to  market  needs. 

The  first  alternative  is  an  implicit  logical  extension  of  the  second 
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proposal. 

The  second  area  for  consideration  is  that  a  shipping  order 
is  a  necessary  requirement  for  the  transportation  of  rapeseed.  Since 
time  is  of  the  essence  in  a  responsive  market,  the  time  lost  during  the 
allocation  of  the  shipping  order  may  cause  the  market  to  become  less 
sensitive  to  market  demands. 

The  limitation  of  stocks  at  Vancouver  is  the  third  area  of 
consideration.  The  cash  basis  is  one  price  of  storage:  the  other  prices 
of  storage  are  the  carrying  charges  of  the  deferred  months.  All  of 
these  prices  are  intertemporal  price  relations,  price  relations  which 
serve  to  ration  the  commodity  over  time.  Evidence  from  this  study  suggests 
that  the  level  of  stocks  at  Vancouver  has  a  positive  relationship  with 
the  cash  basis.  The  positive  nature  of  the  relationship  has  been 
theoretically  and  empirically  verified  in  other  studies  involving 
intertemporal  price  relations.  An  inveterate  characteristic  of  the 
rapeseed  futures  market  is  the  inverted  price  structure.  An  inverted 
market  expresses  a  shortage  for  a  particular  commodity,  in  this  case  the 
shortage  is  stocks  of  rapeseed  in  Vancouver.  An  operational  limitation 
is  imposed  by  current  legislation  that  restricts  stocks  at  Vancouver  to 
1.5  million  bushels.  The  inverted  price  structure  of  the  market  is  a 
reflection  of  this  limitation.  A  profitable  or  even  non-loss  hedge  is 
almost  impossible  for  country  elevators  and  crushers  in  an  inverted 
market.  Evidence  exists  that  stocks  of  rapeseed  at  Vancouver  affect  one 
price  of  storage  in  a  positive  manner.  To  eliminate  the  consistant 
inverted  price  of  the  market,  several  alternate  steps  could  be  taken. 

The  first  solution  would  be  the  removal  of  a  limit  on  stocks  of  rapeseed 
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at  Vancouver.  Terminal  space,  as  any  other  commodity,  has  a  price,  A 
removal  of  the  arbitrary  limit  would  allow  the  terminal  space  to  be 
distributed  to  commodities  that  would  pay  the  highest  return  for  storage. 
If  entire  abolishment  of  the  limitation  of  the  stocks  could  not  be 
implemented,  an  increase  in  the  legal  limit  is  obviously  necessary.  The 
limitation  was  imposed  at  a  time  when  rapeseed  production  was  relatively 
small.  Although  production  has  expanded  immensely  the  restriction  has 
remained  unchanged.  Preliminary  indications,  bearing  in  mind  intended 
plantings  and  the  wheat  stock  reduction  program,  point  to  a  crop  in  the 
neighborhood  of  75  million  bushels  in  the  fall  of  1970,  The  75  million 
bushels  represents  a  thirteenfold  increase  from  the  1955“59  average 
production  of  5*5  million  bushels  (see  Table  3)«  If  production  of 
rapeseed  is  to  be  used  as  an  indicator  of  storage  necessity  the 
allowable  stocks  should  be  increased  to  approximately  20  million  bushels, 

A  second  alternative  would  be  the  development  of  inland  terminals 
to  process  rapeseed  at  country  points  and  also  upon  very  short  notice  to 
deliver  rapeseed  meeting  export  specifications  to  Vancouver.  This 
system  could  be  made  even  more  flexible  if  other  means  of  transport  than 
rail  line  could  be  utilized.  Truck  fleets  could  be  pressed  into  service 
during  rail  line  congestion.  Although  costs  might  be  higher  in  the  short 
run,  the  assurance  of  transportation  facilities  would  maintain  a  sense 
of  reliability,  which  in  the  long  run  could  offset  the  short  run  costs. 

The  three  areas  of  inefficiency  that  were  singled  out  are 
representative  of  conditions  in  which  '’institutional  overrides”  can  negate 
the  function  of  the  market.  Removal  of  the  restrictions  on  the  stocks 
and  the  flows  of  rapeseed  will  allow  the  market  to  function  in  its  role 
to  determine  and  discover  the  price  at  which  the  market  will  be  cleared. 
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APPENDIX 


Table  1 


CANADIAN  WHEAT  BOARD  QUOTAS  FOR 
DELIVERY  OF  RAPSSESD  1964-1968 


Bushels  per 
seeded  acre 

1964-1965 

August  1 

October  26 
December  7 
December  21 

5 

10  (Sask.  and  Man.)  8  (Alberta) 
open  (Sask.  and  Man.)  10(Alberta 
open  -  all  provinces 

1965-1966 

August  1 
September  27 
November  1 
December  13 
January  31 

3 

5 

8 

12 

open 

1966-1967 

August  22 
November  23 
January  27 
March  31 

5 

8 

12 

open 

1967-1968 

August  1 

January  5 

April  19 

5 

8 

open 

Source:  Canadian  Wheat  Board  annual  reports 


Table  2 


Observations  on  the  Endogenous  and  Exogenous  Variables 


DAY 

Y 1 

Y  2 

Y  3 

Y  4 

Z1 

Z  2 

Z  3 

Z4 

Z  5 

zo 

Z  7 

Z8 

1905 

.BEGINNING  OF 

UARVES 

T  PERIOD 

AUG 

25 

47 

217.0 

0.210 

749 

20 

271.0 

7.23 

551 

-4.5 

4034 

1 

798 

SEPT 

1 

2 

218.4 

0.233 

751 

21 

208.3 

8. 32 

674 

-8.0 

5585 

1 

751 

3 

4 

225.4 

0.253 

070 

31 

255.2 

9.04 

558 

-5.0 

8602 

1 

749 

15 

11 

241.4 

0.276 

509 

35 

255.0 

8.89 

794 

3.0 

4889 

79 

824 

22 

40 

238.0 

0.290 

549 

50 

240.5 

7.37 

1331 

3.5 

0710 

178 

991 

29 

07 

220.0 

0.323 

016 

04 

220.2 

8.85 

1599 

-5.5 

5457 

0 

951 

OCT 

G 

39 

220.4 

0.291 

054 

84 

217.0 

11.20 

2163 

-7.1 

10060 

0 

884 

13 

134 

238.3 

0.229 

788 

98 

218.4 

13.02 

2708 

-8.0 

7093 

51 

846 

...BEGINNING  OF  RESTRICTED  QUOTA  PERIOD 


20 

250 

244.4 

0.0 

799 

225.4 

19.21 

2784 

1.0 

7426 

0 

712 

27 

594 

200. 0 

0.0 

1137 

241.4 

23.50 

3049 

7.0 

8071 

239 

701 

NOV 

3 

237 

255.5 

-2.112 

1100 

238.0 

12.77 

2382 

16.0 

8765 

250 

303 

10 

328 

270.0 

-3.354 

1309 

220.0 

13.41 

3305 

-3.4 

6325 

274 

400 

17 

415 

277.4 

-2.453 

1709 

226.4 

17.45 

3769 

-12.0 

7237 

119 

191 

24 

733 

275.4 

-2.088 

1805 

238.5 

25.13 

3081 

-1.0 

7075 

15 

-209 

DEC 

1 

212 

200 . 0 

-0.803 

1947 

244.4 

29.59 

3330 

5.0 

10865 

637 

-305 

3 

530 

270.2 

-0.926 

1579 

200.0 

36.05 

3256 

4.5 

6188 

70 

-447 

15 

409 

253.4 

-1.043 

1709 

255.5 

33.59 

3837 

10.5 

0233 

898 

-79 

22 

472 

252.7 

-0.225 

1931 

270.0 

44.22 

3070 

-0.0 

6218 

219 

-269 

29 

197 

250.4 

0.0 

2128 

237.4 

58.51 

3862 

13.0 

7006 

310 

-431 

1960 

JAN 

5 

201 

259.0 

-0.705 

2118 

275.4 

25.03 

3550 

3.6 

3035 

0 

-628 

12 

141 

291.4 

-0.679 

1130 

206.6 

27.15 

2572 

1.0 

2762 

211 

-618 

19 

404 

291.0 

-2.253 

1206 

270.2 

10.00 

4532 

2.4 

3020 

1123 

304 

26 

207 

532.4 

-7.920 

1500 

258.4 

19.78 

4651 

2.6 

3264 

274 

234 

FEB 

2 

480 

304.0 

-5.263 

1929 

252.7 

20.31 

4622 

-10.6 

3016 

33 

0 

BEGINNING  OF 

:  OPEN 

QUOTA  PERIOD 

9 

545 

305.4 

-4.000 

1724 

250.4 

38.58 

4678 

-2.4 

3967 

0 

-429 

10 

583 

273.6 

0.0 

1334 

259.0 

40.09 

8G30 

0.4 

4008 

750 

-224 

23 

440 

275.0 

0.0 

1293 

291.4 

38.44 

5152 

4.0 

1393 

923 

110 

MAR 

2 

20u 

270.7 

-0.444 

1387 

291.0 

14.36 

5291 

28.6 

4391 

537 

207 

9 

212 

200.2 

0.150 

1585 

332.4 

10.71 

5308 

-10.6 

4752 

172 

113 

10 

393 

204.6 

0.302 

1900 

304.6 

20.85 

5230 

5.0 

4037 

14 

-85 

23 

287 

200.1 

0.37U 

1773 

305.4 

27.62 

4703 

-8.0 

4606 

72 

-406 

30 

587 

204.0 

0.177 

2097 

273.0 

23.59 

4924 

10.0 

3764 

154 

-273 

APR 

0 

334 

200 . 0 

0.309 

2200 

275.o 

33.12 

4454 

-12.4 

4715 

203 

-497 

13 

396 

20G.2 

0.291 

1840 

270.7 

47.20 

3376 

-1.6 

2682 

105 

-766 

20 

295 

271.1 

0.219 

2035 

260.2 

45.02 

3005 

-3.0 

4694 

816 

-386 

27 

311 

271.7 

0.117 

1174 

204.0 

59.85 

2374 

1.0 

0914 

106 

-535 

MAY 

4 

287 

204.0 

0.250 

1302 

200.1 

13.34 

3117 

0.6 

4764 

1172 

326 

11 

223 

207.1 

0.246 

1479 

204.0 

10.07 

3044 

-5.0 

8318 

159 

193 

18 

125 

205.2 

0.373 

1345 

260. 0 

19.93 

2621 

4.0 

8348 

46 

21 

25 

110 

282.2 

-0.770 

1323 

206.2 

20.07 

2625 

3.0 

9323 

257 

155 

JUNE 

1 

111 

280.0 

-0.250 

1434 

271.1 

22.05 

2553 

0.4 

12706 

132 

177 

8 

333 

2  74.3 

-0.188 

1450 

271.7 

27.05 

2419 

4.6 

9483 

0 

06 

15 

180 

283.0 

-0.217 

1325 

204.0 

51.52 

2258 

-0.6 

5934 

317 

50 

22 

250 

287.0 

-0.250 

12G9 

267.1 

33.97 

2238 

-8.4 

5718 

305 

175 

29 

279 

290.5 

-0.313 

978 

265.2 

39.65 

1986 

3.0 

3307 

312 

231 

JULY 

0 

249 

285.0 

-0.272 

841 

282.2 

6.05 

2109 

-0.5 

6678 

570 

522 

13 

325 

284.4 

0.223 

1082 

230.0 

6.00 

2259 

10.0 

6037 

38G 

659 

20 

192 

284.4 

0.315 

1033 

274.3 

8.13 

1674 

2.0 

2280 

84 

418 

27 

204 

282.4 

0.100 

129  7 

283.0 

8.19 

1712 

-5.4 

9397 

241 

467 

.BEGINNING  OF  HARVEST  PERIOD 

AUG 

24 

80 

296.2 

0.333 

1420 

11 

235. G 

12.81 

1193 

8.0 

7055 

107 

154 

31 

70 

290.0 

0. 300 

1433 

10 

284.4 

14.55 

1504 

-10.6 

9333 

0 

74 

SEPT 

7 

7 

280.0 

0.329 

1320 

34 

284.4 

15.74 

1392 

5.0 

0797 

03 

07 

14 

32 

279.0 

0.233 

1273 

52 

232.4 

15.71 

3014 

-0.4 

3389 

120 

180 

24 

133 

208.0 

0.005 

733 

74 

232.0 

10.59 

3137 

-5.4 

0521 

0 

222 

28 

348 

270.2 

-0.317 

988 

83 

29  7.2 

11.04 

4162 

-2.0 

7518 

033 

727 

OCT 

5 

294 

207.0 

0.0 

1030 

89 

290.2 

15.68 

4046 

14.0 

11604 

94 

512 

•BEGINNING  OF  RESTRICTED  QUOTA  PERIOD 

12 

170 

205.2 

u .  2t>8 

1200 

290.0 

18.50 

4257 

-1.0 

3467 

245 

464 

19 

349 

204.4 

0.204 

1279 

230.0 

24.01 

4147 

-6.4 

8445 

17 

294 

20 

243 

200.2 

0.119 

1522 

2  79.0 

30.45 

4142 

-9.0 

8645 

278 

221 

NOV 

2 

254 

205.2 

0.222 

1003 

268.0 

10.91 

4179 

-1.0 

94  39 

0 

22 

9 

195 

2u4 . 0 

0.2  89 

1545 

270.2 

19.37 

39  J  7 

-12.0 

3381 

143 

-108 

lu 

140 

2 oo .  0 

0. 3o3 

1334 

207.0 

20.32 

3313 

0.0 

54  61 

270 

-45 

25 

120 

2  77.2 

U.  2ul 

14s  5 

2u5 .  2 

19.33 

40o  7 

-2.0 

0613 

0 

106 

30 

104 

2  3  7.4 

0.323 

1559 

20  4.4 

23.40 

4195 

-2.0 

8985 

0 

45 

DEC 

7 

12 

290.4 

0.273 

1572 

206.2 

28.34 

4730 

-1.0 

7020 

0 

-59 

14 

122 

2  79.0 

0.203 

1094 

205.2 

32.75 

432  5 

3.0 

0933 

14 

-72 

21 

323 

284. 3 

0.093 

1530 

204. 0 

41.31 

4  093 

-0.4 

0900 

0 

-194 

28 

273 

287.4 

0.0 

1492 

260.6 

40.47 

4047 

-0.0 

8254 

438 

-80 

1907 

JAN 

4 

535 

284.0 

-0.174 

1714 

277.2 

17.34 

4804 

5.0 

7364 

302 

3 

11 

442 

280.4 

-0.127 

1085 

2S7.4 

21.09 

4  26  3 

10.0 

5005 

113 

-214 

13 

277 

270.0 

-0.082 

1409 

290.4 

23.40 

3333 

0.0 

0158 

490 

-135 

25 

237 

2  79.0 

0.077 

14  24 

279.0 

22.00 

3912 

-5.0 

458  3 

493 

31 

Z9 

72 

108 

155 

409 

480 

359 

817 

764 

711 

098 

•559 

060 

390 

755 

408 

549 

467 

567 

354 

105 

144 

127 

380 

283 

1293 

1339 

406 

320 

187 

210 

154 

132 

125 

79 

99 

275 

154 

183 

93 

G6 

110 

358 

212 

222 

287 

248 

138 

104 

150 

74 

470 

533 

1177 

894 

825 

405 

496 

409 

372 

322 

232 

173 

586 

278 

755 

494 

515 

212 

241 

278 

373 

88 
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Table  2  (continued) 


FEB 

1 

275 

280.1 

0.086 

1390 

234.3 

24.55 

3753 

-7.0 

5249 

283 

76 

184 

a 

241 

281.6 

0.0 

1403 

287.4 

27.25 

3749 

4.4 

5470 

311 

110 

605 

15 

207 

282.2 

-0.213 

428 

284.0 

32.00 

2909 

2.0 

7386 

255 

92 

469 

22 

221 

289.6 

-0.250 

562 

280.4 

11.56 

3839 

-1.0 

3816 

1187 

1072 

352 

MAR 

1 

19  5 

236.6 

-0.824 

633 

276.6 

6.17 

3924 

-2.4 

2614 

38 

933 

401 

8 

352 

302.0 

-2.655 

692 

279.0 

7.53 

3943 

-2.6 

2397 

126 

86  7 

483 

15 

385 

293.0 

-1.9S7 

811 

230.1 

3.98 

3764 

4.6 

2970 

294 

808 

305 

22 

393 

290.6 

-2.143 

953 

281.6 

11.58 

3393 

-0.6 

2633 

300 

639 

227 

29 

304 

295.1 

-2.381 

770 

282.2 

15.12 

2973 

0.6 

2295 

253 

547 

315 

APR 

5 

271 

286.0 

-0.893 

762 

289.6 

13.75 

3120 

-3.0 

4611 

490 

730 

402 

BEGINNING  OF 

:  OPEN 

QUOTA  PERIOD 

12 

336 

279.6 

-0.408 

903 

286.6 

15.55 

4081 

4.4 

2813 

223 

738 

1142 

19 

287 

281.0 

0.0 

849 

302.0 

21.50 

3845 

-1.4 

3236 

342 

597 

333 

2b 

270 

276.2 

0.0 

932 

293.0 

24.25 

3745 

0.4 

2211 

342 

651 

189 

MAY 

3 

424 

274.5 

-0.135 

1239 

290.6 

10.47 

3571 

-2.0 

2754 

187 

568 

156 

10 

409 

278.0 

-0.600 

1649 

295.1 

15.10 

3632 

-2.0 

3490 

117 

261 

288 

17 

273 

271.0 

0.029 

1900 

236.0 

21.98 

3253 

4.6 

3825 

16 

-149 

329 

24 

136 

270.3 

0.332 

1424 

279.6 

27.94 

2586 

-2.0 

6039 

24 

-400 

219 

31 

274 

272.3 

0.393 

1093 

281.0 

23.34 

2597 

-4.0 

6756 

615 

76 

131 

JUNE 

7 

249 

272.4 

0.370 

955 

276.2 

20.24 

2582 

2.0 

11739 

611 

407 

158 

14 

243 

269.2 

0.319 

1000 

274.5 

20.31 

2339 

-4.0 

3757 

390 

545 

365 

21 

99 

267.0 

0.250 

1076 

278.0 

25.00 

3047 

-1.0 

6026 

198 

500 

515 

28 

202 

267.4 

0.091 

945 

271.0 

32.00 

2777 

1.0 

5774 

25 

424 

449 

JULY 

5 

150 

267.0 

0.700 

973 

270.3 

6.38 

2934 

-2.0 

3693 

333 

555 

359 

12 

204 

272.7 

-0.071 

1176 

272.3 

6.90 

3073 

2.4 

6832 

123 

527 

261 

19 

133 

280.0 

-0.448 

1311 

272.4 

8.77 

3036 

2.0 

7249 

0 

324 

375 

26 

179 

266.0 

0.  394 

954 

269.2 

10.32 

2791 

0.0 

7772 

0 

189 

451 

31 

157 

263.0 

0.413 

800 

267.0 

7.95 

3481 

-4.0 

6826 

537 

546 

653 

BEGINNING  OF 

:  HARVEST  PERIOD 

AUG* 

23 

100 

257.0 

0.202 

1093 

10 

2  72  .7 

13.42 

2987 

-1.6 

2811 

0 

171 

84 

30 

160 

250.6 

0.217 

1115 

34 

230.0 

11.88 

2342 

3.0 

3296 

337 

407 

43 

SEPT 

6 

60 

245.3 

0.235 

603 

62 

266.0 

13.11 

3642 

1.6 

6274 

572 

385 

590 

13 

210 

235.0 

0.256 

814 

75 

263.0 

7.  73 

4154 

-3.0 

3303 

0 

897 

934 

20 

316 

234.6 

0.282 

941 

93 

258.0 

11.46 

4161 

20.0 

3233 

0 

686 

726 

BEGINNING  OF 

:  RESTRICTED  QUOTA  PERIOD 

27 

345 

237.5 

0.313 

932 

258.6 

14.70 

46  06 

-6.0 

2716 

190 

559 

885 

OCT 

4 

170 

233.1 

0.333 

1269 

257.0 

16.35 

5056 

1.0 

2872 

356 

568 

607 

11 

138 

231.4 

0.260 

1568 

250.6 

25.38 

5008 

-0.6 

1644 

147 

231 

286 

10 

252 

230.5 

0.233 

1613 

245.3 

36.46 

4724 

-6.0 

2039 

0 

-68 

243 

25 

195 

232.7 

0.167 

1256 

235.0 

44.80 

4408 

-5.0 

2056 

242 

-113 

277 

NOV 

1 

146 

230.6 

0.055 

1200 

234.6 

13.80 

4688 

-9.4 

1913 

554 

244 

260 

8 

181 

230.1 

0.167 

1381 

237.5 

14.28 

5006 

0.0 

3834 

202 

300 

223 

15 

237 

233.4 

-0.052 

1322 

233.1 

17.93 

4499 

3.0 

4334 

0 

119 

196 

22 

165 

227.0 

0.  729 

1483 

231.4 

18.88 

4758 

-4.6 

5030 

312 

178 

307 

29 

157 

233.0 

0.381 

1343 

230.5 

23.61 

4465 

-2.4 

5926 

0 

12 

213 

DEC 

6 

176 

237.2 

0.357 

1166 

232.7 

23.98 

4403 

-2.0 

7403 

302 

157 

333 

13 

112 

236.3 

0.286 

1279 

230.6 

23.79 

4856 

1.0 

5535 

355 

334 

288 

20 

260 

236.5 

0.238 

1327 

230.1 

30.45 

4747 

-3.0 

3863 

0 

221 

265 

27 

61 

233.6 

0.114 

965 

233.4 

37.91 

4331 

0.4 

3570 

214 

173 

145 

1963 

JAN 

3 

211 

232.0 

0.207 

977 

22  7.0 

11.09 

4657 

1.6 

3697 

442 

535 

211 

10 

283 

234.0 

0.075 

1088 

233.0 

12.21 

4444 

-0.6 

3710 

99 

523 

151 

17 

266 

232.7 

0.247 

1043 

237.2 

14.90 

4373 

3.0 

2811 

190 

412 

414 

24 

331 

232.1 

0.394 

1336 

236.3 

15.80 

5094 

4.0 

3024 

312 

457 

751 

31 

239 

233.3 

0.356 

1447 

236.5 

22.64 

5068 

-2.0 

4514 

39 

164 

419 

FEB 

7 

305 

232.4 

0.308 

1311 

233.6 

27.82 

4488 

0.0 

6543 

129 

53 

256 

14 

305 

232.2 

0.267 

991 

232.0 

29.13 

4272 

-3.4 

4514 

461 

189 

313 

21 

242 

230.3 

0.158 

1233 

234.0 

26.07 

4795 

0.0 

3515 

624 

509 

431 

28 

273 

229.0 

0.0 

1327 

232.7 

39.77 

4539 

1.0 

2189 

0 

267 

173 

MAR 

6 

283 

227.4 

0.346 

1590 

232.1 

15.43 

4670 

0.0 

2752 

200 

173 

321 

13 

200 

223.6 

0.295 

179  0 

233.3 

20.12 

4723 

0.0 

2051 

22 

-90 

398 

20 

270 

224.1 

0.423 

1663 

232.4 

24.36 

42o8 

1.0 

1938 

17 

-290 

285 

27 

282 

220.0 

0.391 

1782 

232.2 

25.58 

4430 

-2.0 

2066 

398 

-163 

270 

APR 

3 

225 

212.4 

0.351 

1453 

230.3 

30.72 

3826 

-0.6 

1999 

162 

-282 

147 

10 

281 

215.0 

0.300 

1512 

229.0 

23.49 

3365 

-2.0 

3750 

552 

47 

243 

17 

363 

212.4 

0.227 

1593 

227.4 

34.36 

3612 

0.0 

3680 

223 

-12 

91 

24 

289 

209.7 

0.167 

1515 

2  2  3.6 

43.05 

3171 

-2.4 

3088 

297 

-93 

183 

.BEGINNING  OF  OPEN 

QUOTA  PERIOD 

MAY* 

1 

236 

207.6 

0.44  4 

1263 

224.1 

16.64 

3545 

-4.0 

2897 

369 

-15 

774 

8 

288 

214.5 

0.361 

1071 

220.0 

15.03 

3300 

0.4 

4933 

483 

237 

477 

15 

422 

214.0 

0.329 

96G 

212.4 

13.90 

5737 

-4.0 

4158 

506 

429 

381 

22 

263 

212.6 

0.435 

115G 

215.0 

13.80 

3863 

-7.4 

4166 

528 

534 

163 

29 

330 

214.3 

0.337 

1439 

212.4 

18.34 

3762 

3.4 

4795 

69 

344 

171 

JUNE 

5 

238 

213.1 

0.364 

1549 

209.7 

26.58 

3445 

-1.0 

6540 

0 

11 

310 

12 

203 

212.4 

0.513 

1751 

207.6 

31.61 

3668 

-3.0 

3568 

229 

-49 

459 

19 

175 

211.4 

0.244 

1655 

214.5 

41.69 

3553 

-2.0 

4640 

0 

-251 

494 

26 

120 

207.7 

0.113 

1475 

214.0 

47.28 

3328 

6.0 

5115 

297 

-155 

617 

JULY 

3 

59 

201.7 

0.490 

1093 

212.6 

9.82 

4013 

-1.0 

4827 

291 

27 

577 

10 

162 

208.0 

0.331 

1255 

214.3 

7.64 

4739 

-1.0 

4608 

439 

407 

4G8 

17 

374 

199.5 

0.578 

1630 

213.1 

9.22 

4937 

1.0 

4  04  5 

0 

245 

399 

24 

176 

201.7 

0.570 

1806 

212.4 

12.63 

5022 

-0.4 

6059 

20 

-130 

410 

31 

433 

198.0 

0.537 

1762 

211.4 

14.80 

4767 

-1.0 

5337 

0 

-306 

903 

